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GUTTA PEECHA. 

The price of gutta percha has nearly doubled in two 
years, and now rules at $1.30 per pound. This remark- 
able advance in the price of the article is attributed to 
two causes — the large quantities required in the manu- 
facture of electric and other modern devices and the 
reckless destruction of the trees from which the gum 
is obtained. Gutta is the Malayan term for gum and 
percha is the name of the tree from which it is obtained ; 
therefore the name may be translated, gum of the 
percha tree. This gum or sap is not obtained by 
merely tapping the trees, as is done by the gatherers 
of crude rubber along the Amazon and its tributaries, 
but the Malays and natives of Borneo who collect gutta 
percha fell each tree from which gum is to be extracted, 
and thus the destruction of the trees and consequent 
scarcity of the product is explained. From 1854 to 
1875, 90.U00 piculs, weighing 1333^ pounds each, of 
gutta percha were exported from Sarawak alone, and 
this meant the death of 3,000,000 trees. As no trees 
are planted, the only thing which has saved this species 
of plant from annihilation is that it does not produce 
the gum in paying quantities until it is twenty-five to 
thirty years old. 

The method pursued in felling the trees is as fol- 
lows : A staging is erected from fourteen to sixteen feet 
high, which enables the workman to cut the trees just 
above the buttresses or banees as they are called. The 
tools used in felling are either " billiongs" or "par- 
angs." A billiong is a kind of ax used by the Malays 
in felling, building and tbe like. The blade is of a 
chisel-like form, and the tang is secured at right angles 
to a handle by means of a lashing of rattan or cane. 
The parang looks more like a sword bayonet, and in 
the hands of a Malay is said to be a box of tools in 
itself, as with it he can cut up his food, fell a tree, 
build a house or defend himself. After the tree is cut 
down, some natives beat the bark with mallets to ac- 
celerate the flow of the sap, which usually runs slowly, 
changing color meanwhile. It concretes rapidly. 

The sap is boiled either with water, lime juice, or 
cocoa nut oil, and it is generally run into moulds which 
sometimes produce forms of the hardened material re- 
sembling various animals in shape. 

The gutta percha tree, the vernacular name of which 
is taban, also bears a fruit about an inch long, ovoid 
in shape, which is eaten by the natives. In Siak, Su- 
matra, a vegetable butter is prepared from the seeds 
of this fruit. The trees attain to a height of from 60 to 
80 feet, with a diameter of from 2 to 4 feet. The wood 
is soft, fibrous, spongy, of a pale color, marked with 
black lines, these being the reservoirs of the gutta 
percha. The yield of a well grown tree of the best 
variety is from 2 to 3 pounds of gutta percha, such a 
tree being about 30 years old, 30 to 40 feet high, and 
1J£ to 3 feet in circumference. 

Gutta percha is used in a multitude of different 
ways. It has been found to be the best non-conductor 
of electricity and most perfect insulator that has yet 
been discovered. A wholesale dealer in the article 
recently stated that scarcely a week passes but some 
one calls upon him claiming to have found a substi- 
tute for gutta percha, but none of the substitutes so 
far offered has been able to meet the requirements. 
No other substance has been found so efficient for sub- 
marine cables, and according to a statement recently 
published in the New York Sun, the Atlantic cable 
laid in 1857 is still preserved by its gutta percha 
covering. 

This article retains its form at a temperature below 
115* F. It is insoluble in water, even in salt water, 
and it is also insoluble in alkaline solutions and vari- 
ous acids, and is, therefore, made into vessels to con- 
tain these substances. By mixing bisulphate of carbon 
with gutta percha, a liquid cement is produced which 
is employed in putting patches upon shoes, thus dis- 
pensing with sewing and securing a neater appearance 
on the shoe. The same cement is also used in repair- 
ing rabbit skins. These skins are weak and are easily 
torn ; but by backing them with this cement tbey are 
made tougher, and are sold in some cases by unscrupu- 
lous dealers for squirrel skins. Another use to which 
gutta percha has been put is placing it around the bot- 
toms of pantaloons to protect them from wear. It has 
been made so thin that a yard of it weighed only 7 to 
8 pounds. A piece of this was placed around the bot- 
tom of the garment, then an inch of cloth was turned 
iu on top of the gutta percha, a hot iron was passed 
over it, which rendered it secure, thus saving the ex- 
pense of sewing to the manufacturer. 

Since guttapercha has advanced so greatly in price, it 
has been found impracticable to use it for this and 
many other purposes, in fact it has been stated that a 
large engineering firm in the United States proposed to 
enter upon the manufacture of submarine cables on 
an extensive scale, but were unable to carry out their 
purpose, on account of the scarcity and the difficulty 
of obtaining gutta percha. 

Efforts have been made to check the destruction of 
this most useful tree by substituting tapping for 
felling, but the greed of the natives is so great that 
they adhere to the latter method, because it gives them 
more of the sap for immediate marketing, being re- 



gardless of the fact that the trees are being exterminat- 
ed. The only remedy for the great scarcity of the 
article seems to be the cultivation of the tree, and 
measures of this kind will have to be adopted if gutta 
percha, which seems to be an article entirely indispen- 
sable in some lines of manufacture, retains its place in 
the commerce of the world. 



The Atlantic Record again Lowered. 
At 2:30 in the morning, August 5, the White Star 
steamer Majestic arrived at Sandy Hook lightship, at 
the entrance of New York harbor, breaking all pre- 
vious records and achieving the quickest voyage ever 
made across the Atlantic. She had left Queenstown in 
the afternoon of July 30, and completed the trip in 5 
days 18 hours and 8 minutes. The best undisputed 
time previously made was that of the City of Paris, 
which sailed from Roche's Point, Queenstown harbor, 
to the Sandy Hook lightship in 5 days 19 hours and 
18 minutes, ending August 28, 1889. The friends of the 
Teutonic claim for her a record of 5 days 19 hours and 
5 minutes for her passage west in August, 1890, but 
this record is disputed, it being claimed on the Mari- 
time Exchange that the time of the Teutonic was 5 
days and 20 hours. The course of the Majestic was 11 
miles shorter, or more direct, than that of the City of 
Paris in her record breaking trip, and the latter vessel 
also has a higher record for the number of miles trav- 
eled in single days. The knots logged per day in each 
of these three great trips was as follows : 





Majestic. 


City of 
Paris. 


Teutonic 
(Disp'd.) 




470 
501 
497 
501 
491 
317 

2,777 


432 
493 
502 
506 
509 
346 

2,788 


473 

496 
512 
500 


Total 


485 
340 

2,806 







It is said that the record of the Majestic would 
have been ti few minutes better had it not been for the 
snapping of a bolt in the starboard engine Tuesday 
morning, so that for one hour only the port engine 
was running. The two engines developed 19,500 horse 
power, and the screws made an average of seventy- 
eight revolutions per minute, while the consumption 
of coal is stated to have been only 220 tons a day. 

« in » 

Strength of Various Kinds of Iron. 

A number of experiments on the strength of malle- 
able cast iron have been made by a committee appoint- 
ed by the Master Car Builders' Association. The 
strength of this metal varies with the thickness, as the 
following results on specimens from }4 inch to 1% inches 
in thickness show : 



Dimensions. 


Tensile 
Strength. 


Elongation Per 
Cent on 4 in. 


Elastic Limit. 


iu. in. 


lb. per sq. in. 




lb. per sq. in. 


1-52 by 0-25 
1-52 '* 0-39 


34.700 


2 


21,100 


33,700 


2 


15,200 


1-58 " 05 


32,800 


2 


17,000 


1-53 " 064 


32,100 


2 


19,400 


2 " 0-78 


25,100 


ill 


15,400 


1-54 " 0-88 


33,600 


19,300 


106 " 1-08 


30,600 


1 


17,600 


1-28 " 13 


27,400 


1 




1-52 " 154 


28,200 


V4 





The low ductility of the metal is worthy of notice. 

The committee give the following table of the com- 
parative tensile resistance and ductility of malleable 
cast iron as compared with other materials : 



Cast iron 

Malleable cast iron 

Wrought iron 

Steel castings 



Ultimate 
Strength. 



lb. per sq. in. 

20.000 

32,000 

50,000 

60,000 



Compara- 
tive 

Strength. 

Cast Iron 
= 1. 



0-1 
1-6 
25 
0-3 



Elongation 

Per Cent in 

4 in. 



0-35 

2 
20 
10 



Compara- 
tive Duc- 
tility. 
Malleable 
Cast Iron 
= 1. 



1 

10 
5 



Some experiments were recently made at the River- 
side Iron Works, Wheeling, West Virginia, on the com- 
parative liability to rust of iron and soft Bessemer steel. 
A piece of iron plate and a similar piece of steel, both 
clean and bright, were placed in a mixture of yellow 
loam and sand, with which had been thoroughly in- 
corporated some carbonatn of soda, nitrate of soda, 
ammonium chloride, and chloride of magnesium. Tbe 
earth as prepared was kept moist. At the end of 33 
days tbe pieces of metal were taken out, cleaned, and 
weighed, when the iron was found to have lost 0'84 per 
cent of its weight and the steel 0'72 per cent. The 
pieces were replaced, and after 28 days weighed again, 
when the iron was found to have lost 2"06 per cent of 
its original weight and tbe steel 1 '79 per cent. 



The Northwestern Architect for July, royal edition, 
is a fine number. Five splendid photographic plates 
and numerous other illustrations adorn the issue. 
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Nitro-Cellulose. 

BY SB. J. B. LITTLEWOOD. 

Gun-cotton is obtained by the action of nitric acid, 
in the presence of sulphuric acid, upon the purest 
cellulose — cotton fiber — and is a substitution product. 
According to the treatment followed — the strength of 
the acids, etc. — are obtained mono-, di-, tri-, tetra-, 
pen ta- and hexa-nitro compounds. These are termed 
soluble and insoluble, according to their solubility in 
alcoholic ether. The equation illustrating the reaction 
has been written for tri-nitro-cellulose : 

Cotton. Nit. Acid. Gun-cotton. Water. 

C. H,o O. — 3HNO3 = C. Ht (N0 2 )„ O. — 3H a O 
A number of these substitution products are known; 
the soluble varieties being used for collodion ; the in- 
soluble as explosive agents, generally the tri-nitro. 

The process consists essentially in exposing the dried 
cotton for a sufficient length of time to the action of a 
mixture of nitric acid (sp. gr. l - 45 tol'50) with sulphuric 
acid (1'84 to 1'85), and in then thoroughly washing the 
fiber to remove all free acid adhering thereto. 

The fiber has been submitted in all forms, from the 
carded mass or hank to the finest impalpable powder. 
This powder has been obtained by both chemical and 
mechanical means — by cuprammonium and by grind- 
ing. The reasons for comminution of the cotton are 
that when the cotton is subjected to the action of the 
acids in its natural state and length of fiber, the line 
of least resistance seems to be by way of the inside of 
the tubes constituting the fiber of the cotton, into 
which they are taken in part by capillary attraction, 
subject to change themselves as they progress, aud to 
increased resistance from any oil or gum, etc., in their 
progress, and therefore to modified action, the result of 
which is slower and slower, and otherwise more and 
more imperfect chemical change. It may also be that 
the power of capillary attraction is balanced in the 
tubes by air contained therein sufficiently to prevent 
the acids from taking effect. 

It has also been customary to wash the cotton in 
alkaline baths, rinse and dry before steeping in the 
acids mixture, and whatever alkali was not neutral- 
ized would effect the nitration. 

The cotton fiber has for its protection a glazed sur- 
face, as if it were enameled by nature. It is tubular 
and cellular in structure, and contains a natural lubri- 
cating semi-fluid substance, composed of characteristic 
oil or gum, or water, or other material, or a combin- 
ation thereof. Both the glaze and the lubricating 
substance as well as the fineness of the fiber vary with 
the soil, climate and other accidents of growth. Where 
cotton waste is obtainable, this is cleansed for the 
purpose of conversion, and, unless carefully treated, 
there is liability of variable nitration of material thus 
obtained. Where yarns and hanks are employed it 
has been found that the twisting of the fiber and the 
disposition in the yarn form caused a resistance to the 
penetration and to the action of the acids, with the 
result that parts of the fibers were not acted upon, or 
acted upon imperfectly. 

The same difficulty has been observed where paper 
has been expressly prepared from cotton fiber for con- 
version. In this last case the fiber is, of course, modi- 
fied by the chemical and mechanical treatment which 
it has undergone in the preliminary preparation of the 
paper; but, if the adherent oil or gum or glaze has 
been attacked, or if all have been removed by subse- 
quent washing, etc., which is very difficult, if not im- 
possible, the character itself seems to have been altered 
to such an extent that the cellulose product of the 
paper process is not uniform, or always otherwise 
satisfactory. 

The proportions of acids used vary from one of nitric 
with three of sulphuric to one to two (as at Le Bouchet). 
Abel's method (British) and that in use at Newport are 
alike in using one to three. At the torpedo station 
either raw or carded cotton is used. It is first steeped 
in a weak solution of carbonate of soda, to remove the 
resin from the raw cotton, or the oil from the carded, 
then washed and carefully dried. The acids are the 
strongest nitric and sulphuric. A large quantity of 
the mixed acids is placed in the leaden pan and into 
this a small quantity of the dried cotton is immersed. 
When thoroughly saturated, the cotton is lifted upon 
a reticulated shelf over the pan to drain. It is then 
pressed, placed in an earthen jar, and, when this is 
half full of the dipped cotton, fresh acid is poured 
upon it until the cotton is covered. It is then set 
where the temperature inay be kept reduced for 48 
hours. The greater part of the conversion takes place 
at the dipping, but that it may be complete it is neces- 
sary that the contact with the acids should continue 
for the time stated. When the cotton is removed from 
the first bath, a quantity of fresh acid equal to that 
removed with the cotton is added before a fresh batch 
is treated. 

At the end of the time stated the cotton from the 
jars is passed through rubber or leaden wringers. 

Where equal parts of the concentrated acids were 
used, the acids from the first batch were used once 
again, the time of immersion being extended. In other 
cases the spent acids are restored in bulk by the ad- 
dition of a suitable quantity of a nitrate and sulphuric 



acid, thus employing the acidulous mixture continu- 
ously in the conversion of successive batches of ma- 
terial. In this case, by using a nitrate the base of which 
forms, when introduced into the bath, an insoluble 
compound, the bath becomes clarified by subsidence 
of the precipitant. In other cases the spent acid is 
treated to free it from flocculent matter, after which it 
is restored by means of fresh acids, and so utilized. 
The proportions of cotton to acid vary from 1 to 6 up 
to larger baths. At Waltham Abbey the cotton in 1 
lb. quantities is dipped into a 12 gallon pan of the 
mixed acids. 

The same acids have been used again for treatment 
of successive batches without strengthening, except 
the addition of such a quantity of acid as may be re- 
quired to properly cover the fiber. Again, the spent 
acid has been analyzed to ascertain its condition, and 
an amount of fresh acids mixed therewith sufficient to 
restore it for use. Spent acids are in some cases used 
for the first dipping, followed by a bath of the concen- 
trated acid in usual proportions to fully complete the 
nitration. Nitration has also been effected by addi- 
tion of a part only of the acid required for conversion; 
allowing reaction, and passing the material into addi- 
tional quantity of the acid required to complete. It 
has also been effected by immersion of the cotton in a 
series of tanks, beginning with that having the weak- 
est acid, and following until the fiber has been fully 
nitrated. As soon as the acid of the first vat falls below 
the required strength it is replaced by fresh, full- 
strength acid. This is operated by having the vats on 
a turn-table, passing the acids pressed out back to the 
vat from which they were taken. In this way all the 
suitable properties of the acid are utilized, the weak- 
est acids becoming weaker by the partial conversion of 
the cotton which they effect, while the last immersions 
of each charge of cotton are in the strongest acid. 
This latter plan was to render available all the valu- 
able properties of the acids, and enable the use of such 
acids until they have become entirely spent, in lieu of 
the usual way of treating the cotton by repeated im- 
mersion in the same acids, or by successive immersions 
in different receptacles, where the weakened but not 
entirely spent acid is thrown away. 

Earlier, the spent acids were used only for the manu- 
facture of the weaker kinds of powder, to economize 
the cost of manufacture. 

Fiber has been treated with sulphuric acid prior to 
nitration, and in this way the material has the char- 
acter of vegetable parchment imparted to it before it 
is subjected to the bath of mixed acids. The fiber is 
washed and dried in this case before nitration. 

Where wood is used as the form of cellulose it is 
necessary to comminute or disintegrate it, and by boil- 
ing in presence of alkali under pressure to remove sap, 
resin, and salts ; then washing in a poacher with pure 
water ; beating, straining, aud drying. This fibrous 
pulp is submitted to the usual bath of nitric acid at 
1"40 to 1'50 (one part) with sulphuricacid at 1'80 to 1"84 
(two parts). The fiber is kept in this bath of cooled 
acids twenty-four to thirty hours, with occasional agi- 
tation, squeezed, and thoroughly washed, steeped in 
alkali ; again washed and dried. 

The washing is performed at Newport by repeated 
passage through a wringer, which is so mounted that 
the water pressed out is led away, the squeezed gun- 
cotton falling into fresh water, and in this way a more 
thorough purification is obtained, in a shorter time, 
than by the ordinary method of very long exposure to 
the action of running water. 

The Abel method of washing included the use of a 
pulping engine or beater, where the fiber was submit- 
ted to a revolving wheel carrying projections which 
passed between stationary projections on the bottom of 
the tub, and thus became fully torn, and from this 
beater the pulp passed to a washer (poacher), where the 
pulp was stirred for a long time with large quantities 
of water. The revolution of the wheel in this tub pre- 
vented deposit in any part of the tub. 

At Stowmarket an artificial cascade is made by lead- 
ing a stream of water along a trough, and allowing it 
to fall from a height into the washer. The gun-cotton 
is thrown on the falling stream and immediately car- 
ried deep down into the vessel, the agitation being 
further promoted by the workmen. Iu this way the 
cotton comes in contact with such a large quantity of 
water that the rise in temperature is inappreciable, 
and the pyroxyline almost altogether free from acids. 
But, to perfect the washing, the pyroxyline is passed 
through the centrifugal machine and then thrown into 
tanks, where it is subjected to the action of water for 
one to three weeks, and is afterward boiled in large 
vats below 213° F. These washings may be followed 
by the addition, or use in them, of alkaline material. 

Oxidants may be added to the fiber before drying, 
and it may be pressed into the form of slabs, cylinders, 
or pellets. 

Unmixed with salts, it maybe stored in this wet con- 
dition, and is then the safest of all explosive agents. 
It is not liable to be fired by a spark or flame, nor is 
affected by blows, friction, or other rough handling. 
The only care necessary is that the cakes be not 
frozen. 



The Divining Rod. 

From the large number of inquiries about divining 
rods and their efficacy, we infer it to be a subject which 
interests a great many persons. The latest account 
on this mystic subject comes from Australia. Mr. 
William Spiers, M.A., F.C.S., F.R.M.S., writes to the 
Mining Standard, " Probably most of your readers 
have heard of the ' divining rod,' and have con- 
cluded that it was either a myth or that its effects 
were the results of evil agency. The reports that by 
its means subterranean watercourses or buried min- 
erals have been discovered are generally rejected as 
mere rumors, or as instances of self-deception or even 
fraud. I confess I have myself been quite a skeptic in 
regard to the matter, but I have now what I consider 
good reasons for recanting. Being recently in* the 
company of a few geologists on the Yorkshire Wolds, 
it was stated that one of our company was able to dis- 
cover hidden water or metals by means of the magic 
rod. Our friend cut out of the hedgerow a fork of 
hawthorn shaped like a long V. Holding a prong in 
each hand, with the apex downward, we soon had 
an opportunity of seeing that ' there was something 
in it. 1 Here and there as he slowly walked along, the 
apex of the branch curled upward as if alive. I knew 
the gentleman too well to suspect that he was cheat- 
ing us, but, in order to see that he was not self-de- 
ceived, I placed my hand around the muscles which 
must have moved had the contortions of the rod been 
due to unconscious muscular contractions. I quite 
satisfied myself upon that point. 

" I then requested him to close his eyes, and I led him 
over a small rivulet that was running down the hill on 
which we were walking, and the moment he reached 
it the rod commenced its remarkable movements. As 
soon as I touched it with my fingers it resumed its na- 
tural position. For water it moved away from him, 
but for metals it swung round in the opposite direc- 
tion. To test this a botanical case made of galvan- 
ized iron was brought near our necromancer, and the 
rod at once flew up. Our friend related many discov- 
eries that he has made during the last 20 years. Gen- 
erally he used hazel. Copper wire shows the same pe- 
culiarities, and this we were able to see at the time. 
When standing on a non-conductor, such as broken 
china, the effects were not produced. Our comrade is 
a student of science, and has not sought to make 
money by his gift, and this, of course, makes it impos- 
sible to doubt his integrity. 

"He has plans of wells that have been sunk in vari- 
ous places as the result of his indications, and in one 
instance he was instrumental in discovering a disused 
and forgotten gas main. As he found out quite acci- 
dentally that he possessed this faculty, it may be that 
some of your readers may make a similar discovery in 
regard to themselves, and, as Abraham Cowley puts 
it, may amuse themselves by searching ' with fond di- 
vining rods among the dead for treasures buried.' " 

■»<«»♦ 

The American Institute Fair. 

The interest of the public in industrial and commer- 
cial exhibitions generally will undoubtedly be greatly 
stimulated this year by the extensive preparations 
almost everywhere being made for the World's Colum- 
bian Exhibition at Chicago. Among the various 
attractions of this kind offered to the public, and 
presenting valuable opportunities to inventors and 
artisans ready to invite attention to their work, per- 
haps there are none which have a longer or more use- 
ful record than the annual fairs of the American 
Institute, New York City. The Sixtieth Exhibition of 
the Institute will open this year, September 30, and 
close November 28, giving two months' time to exhibi- 
tors improving the full period. The General Super- 
intendent, Mr. Charles Wager Hull, is ready at the 
offices of the Institute, No. 113 West 38th Street, to 
give information and receive applications for space. 
The fair will be held in the Exhibition Hall on Third 
Avenue, and the building will be open for the recep- 
tion of machinery on September 14th, and for other 
exhibits on September 21st. The early applicants for 
space will have the advantage of position, and the 
entries for the forthcoming exhibition already show a 
continued interest in the American Institute. 



Novel Heat motor. 

Mr. Shelford Bidwell's heat engine depends for its 
action upon the fact that nickel is magnetic at ordi- 
nary temperatures, but at 300° C. becomes suddenly 
non-magnetic. A slip of nickel is attached to a disk 
of copper suspended by two strings, so that it can 
swing like a pendulum. On one side of the hanging 
metals is a magnet, with which the piece of nickel is 
ordinarily kept in contact, and held by it. By placing 
a gas flame or a spirit lamp underneath the nickel, so 
as to warm it, it becomes so heated as to lose its mag- 
netism, or power of being magnetized, and falls off — 
the pendulum thus making a swing. By its passage 
through the air, the nickel is cooled below the criti- 
cal point, and on returning is held again by the mag- 
net, only to fall off again as before, and so on, with 
considerable regularity, so long as the source of heat ie 
kept up. 
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Troublesome Building Foundations. 

There has been so much discussion of the merits of 
obtaining a foundation for high buildings on the 
treacherous soil of Chicago that it may not be amiss to 
give a summary of the views of the two architects that 
seem to be the especial champions of opposite systems. 
The Chicago Herald boils the long letter by Mr. Dank- 
mar Adler, recently published in the Economist, to the 
following : " He claims at the outset that the present 
methods employed in the foundations of tall buildings, 
however ingenious they may be, are insufficient for 
the ultimate development of the requirements of tall- 
est business buildings. He then cites the grain ele- 
vators, which are subjected to very great pressure and 
variation of pressure, and are also usually built upon 
treacherous soil. These stand upon pile foundations. 
This simple fact seems to have escaped notice. The 
theory of the isolated pier construction seems justifi- 
able, because a careful computation of weight to be 
sustained and careful workmanship have made it pos- 
sible to secure so slight settlement and deviation that 
architects have lost sight of the desirability of securing 
the nearest approximation to an unyielding structure. 
The Cook County court house, which is built on piles, 
the Chicago city hall and the United States govern- 
ment building, which are built on concrete, are cited. 
These buildings have created a prejudice against pile 
and also against monolithic foundation ; but the trou- 
ble was not with the theory upon which they were 
built, but with the execution. They were constructed 
wrongly and unintelligently. Then came Frederick 
Baumann's admirable treatise in favor of the theory 
and practice of the system of isolated pier construction 
as applied to the erection of tall buildings on com- 
pressed soil. Gradual improvements, moreover, came 
upon this isolated pier theory, such as the use of the 
cantilever system. Now at last comes the reintroduc- 
tion in the construction of high buildings of the long 
neglected and undervalued system of pile construction. 
The Northern Pacific station on Harrison Street is 
built successfully on piles. The German theater upon 
Randolph Street is to be built on piles. In digging 
upon this latter site the characteristic soft Chicago 
mud was found to a depth of from forty-two to forty- 
eight feet below the cellar floor. Then was found hard 
tunnel clay. Fifty-foot piles have been driven in till 
the points penetrated securely this clay. The heads 
of the piles have been cut off three feet below the 
sewer level or water line, and are covered with a grill- 
age of oak timbers. Upon this is formed a foundation 
of concrete and I beams, the out part of which act as 
cantilevers. Thus is formed an unyielding substruct- 
ure for the foundations. The pile construction is con- 
ceived to be as well constructed as, and to be loaded 
no more heavily than, the foundation used successfully 
under the Northern Pacific depot." — Northwestern 
Architect. 



PORTABLE ELECTRIC LIGHTING PLANT 
We [illustrate a portahle electric light plant con- 



structed by Hayward Tyler 
large dock company. It is 
mounted upon a frame car- 
ried by four wrought iron 
traveling wheels, and is 
fitted with a pole for two 
bullocks. Theboilerstands 
in the center, the engine 
being at one end and the 
dynamo at the other. The 
boiler is 6 ft. 6 in. high by 
2 ft. 9 in. in diameter. The 
firebox is crossed by two 
tubes 8 in. in diameter. 
The engine has a cylinder 
5 in. in diameter by 6 in. 
stroke, and is of the in- 
verted type with Pickering 
governor. By means of a 
belt it drives the dynamo. 
This is compound wound 
to give 20 amperes of cur- 
rent at a pressure of 10 
volts, when running at 650 
revolutions per minute. It 
supplies four incandescent 
lamps of 200 candle power 
each. Each lamp is pro- 
vided with a strong ena- 
meled iron reflector fitted 
with a wire guard, and a 
length of twin flexible 
cable. A plant of this de- 
scription will be very use- 
ful in many kinds of out- 
door work. — Engineering. 



Co., London, for a 



AN IMPROVED CHUCK. 
The drill chuck shown in the illustration has been 
recently placed upon the market by the Oneida Mfg. 
Chuck Co., Oneida, N. Y. It is simple and durable in 
construction, very powerful and accurate. The hold- 
ing shell includes body face plate and connecting 
screws, and the working parts are composed of three 
jaws, an engaging ring and an actuating screw, all in- 
closed within the body. The jaws are pivoted at their 
ends and rotate eccentrically, offering an unbroken 
tool bearing of their whole length, which affords entire 




THE LITTLE HERCULES DRILL CHUCK. 



immunity to the drill shank. The jaw faces are curv- 
ed backward at such an angle from their axes and 
lever arm that the resistance of the work upon them 
produces a self-gripping of the jaws, which in turn re- 
duces the work of the actuating screw nominally to 
that of a follower or holder. In using tools of the 
largest size of hold the tool is acted upon by the jaw 
very nearly opposite the pivot or fulcrum. This gives 
the longest possible leverage, and the greatest power 
upon the largest tools. The smaller the tool the near- 
er the contact comes to the joint of the jaw. The 
chuck thus becomes a self-poised tool, acting upon all 
sizes of tools with a relative power equal to the resist- 
ance offered, a point in which it is claimed this chuck 
is greatly superior to all others. The little Hercules 
is placed in the market only as a high grade tool, with 
perfect stock and workmanship, all its parts in du- 
plicate. 



A New Theory of La Grippe. 

The unaccountable nature of the influenza commonly 
known as the grippe has invited the theories of all 
sorts and conditions of men, not to say of doctors, but 
among all no one is, perhaps, so well calculated to 
commend itself to confidence as that of Sir Morell 
Mackenzie, M.D., who in a paper in the June Fort- 
nightly asserts that in his opinion " the riddle of influ- 
enza is poisoned nerves," and from this hypothesis 
" the bewildering diversity of symptoms becomes intel- 
ligible, if we regard them as the results of disordered 
nervous action." Dr. Mackenzie compares it to the 
extraordinary disturbance in telegraphic systems pro- 
duced by a thunderstorm, and says this is nothing 
"compared with the freaks played by the living con- 
ductors in the human body, if anything throws the 
governing centers out of gear." 

Now the theory of "poisoned nerves" is one that 
explains the almost infinite variety of attacks and curi- 
ous freaks that mark the disease. No two persons, it 
is safe to say, have ever experienced precisely the same 
symptoms, and if it is a nervous disturbance, this is 
the natural result. Dr. Mackenzie regards the epi- 
demic as falling under three general types, each of 
which include many varieties ; these are the catarrhal, 
the digestive, and the nervous. " Influenza," he says, 
"is the very Proteus of diseases, a malady which as- 
sumes so many forms that it seems to be not one, but 
an epitome of all diseases, and its symptomology in- 
cludes almost everything, from a cold in the head to 
inflammation of the brain. . . . It is really an 
acute specific fever, running a definite course like 
measles or scarlatina. . . . It is a disease with that 
superficial complexity of aspect which made Mrs. Car- 
lyle playfully suggest that the doctors had agreed to 
call half a dozen different diseases by one name in 
order to simplify treatment." 

Dr. Mackenzie adds that under all its disguises, he 
believes the disease to be perfectly simple ; that the 
profound impression made on the nervous system by 
the poison explains nearly all the after effects of the 
malady, and especially that curious loss of vital energy 
which is so disproportionately great in comparison 
with the disease itself. The cause Dr. Mackenzie 
believes to be a living germ, air borne, but of what 
nature is not yet, he believes, established. 



By the use of a new ma- 
chine, potatoes may be 
planted in a straight line 
and with the hills at equal 
distances apart. 




Steamer Empress of China. 

The Empress of China, the last of the three vessels 
contracted for by the Canadian Pacific Railway with 
the Naval Construction and Armaments Company, 
Limited, of Barrow, went lately on trial from the Clyde 
to Conningberg, and thence to the Mersey. She is in- 
tended for the Pacific trade, and is an exact copy of 
both the preceding steamers. The trial was a complete 
success, some 600 horse power being 'developed over 
the sister ships. On the measured mile a speed of 19 
knots was attained, while on the sea trial, in the face 
of a strong gale and heavy sea, the vessel ran 16'6 
knots, and this was considered by both builders and 
owners as very satisfactory. The following are the 

dimensions of the steamer: 
Length over all, 485 feet ; 
length between perpendi- 
culars, 440 feet ; beam 
moulded, [51 feet; depth, 
36 feet ; height from top of 
keel to upper deck beam, 
39-10 feet. The gross ton- 
nage is 5,920, and the total 
deadweight capacity, with 
a mean draught of 24 "6. is 
4,000 tons. The vessel is 
divided into fifteen water- 
tight compartments. 

The Empress of China, 
as well as her two sister 
ships, all first class and 
highest speed, has been 
built to share in the large 
subsidy given by the 
British and Canadian gov- 
ernments to promote trade 
and maintain British naval 
supremacy. 



IMPROVED PORTABLE ELECTRIC LIGHTING PLANT. 



To make skeleton leaves, 
soak in rain water for 
some weeks, remove by 
floating upon a card, and 
very gently remove upper 
skin with a soft camel's 
hair brush. Float in water 
and catch on a card with 
the other side uppermost, 
and removeother skin and 
pulp. A stiff brush may 
be needed, to be used by 
dabbing. Do not touch 
with finger. Finally wash 
well, bleach with javelle 
water, wash and dry. 
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Deterioration of Water in Reservoirs and 
Conduits. 

Some time ago at a meeting of the New Jersey Sani- 
tary Association, Mr. C. B. Brush dealt with the above 
subject in a paper. He remarked that all water sup- 
plies are better at certain periods of the year than at 
others. In the hot, dry days the water becomes dead 
and lifeless, and if allowed to remain at rest for any 
considerable length of time, algae formations ap- 
pear on the surface. These, however, are destroyed 
and disappear as soon as the water is put in motion. 
If allowed to remain, the water cures itself — the algae 
disappearing after a few weeks and leaving the 
water again in its normal condition. The algae 
show themselves more quickly on water that has been 
filtered, either naturally or artificially. The author 
also stated that water is delivered in its best condition 
when taken from a running stream and supplied di- 
rectly to consumers without coming to rest during its 
passage. Water discolored by sediment is very often 
in its best condition, because the sediment is due to 
the fact that an abnormal volume of water is blown 
off from the watersheds, and any pollution there may 
be is so diluted as to be incapable of harm. But there 
is such a demand for clear water that reservoirs are ne- 
cessitated, with their attending evils. Water that is 
stored for twenty or thirty days commences to dete- 
riorate. This is due to stagnation, and the stagnation 
begins to manifest itself as soon as the oxygen in solu- 
tion in the water becomes less than 0'3 per cent. The 
best means of preventing stagnation consists in keep- 
ing the water in motion, and there is no better way 
than forcing air into the bottom of the reservoir, and 
keeping the water aerated. Mr. Brush gave an inter- 
esting account of his experience with a number of re- 
servoirs where the water had become tainted in conse- 
quence of lying stagnant, and in every instance he ob- 
viated the difficulty by forcing air into the reservoir 
or the mains. 



A FEED WATER HEATER AND PURIFIER. 
The accompanying illustration represents a feed 
water heater which is itself practically a boiler, and is 
designed to heat the feed water to or above the boiling 
point. It is a plain tubular heater, the whole of the 
shell of which is surrounded by a steam jacket. The 
steam enters a central compartment at the bottom, 
passing up through the tubes, around which the feed 
water circulates, and thence down on the outside of 
the shell, thus entirely preventing the radiation of 



Electric Lights without Wires. 
Professor J. J. Thomson has prepared a number of 
vacuum tubes in which there are no electrodes, but 
which are surrounded by coils of insulated conductors 
connected with batteries of Leyden jars. These tubes 
contain a little gas, of sorts, remaining after they 
had been exhausted in the ordinary way, and every" 
time the jars are discharged through the surrounding 
conductors, the insides of the tubes are filled with 
light, which varies in color with the kind of gas con- 
tained therein. A Wimshurst influence machine fur- 
nishes the electricity, and the display is an exemplifi- 
cation of the connection between induced electricity 
and the phenomenon of light. 

»!»(■♦ 

AN ATTACHMENT TO COOL WATER IN MAINS. 
An improvement by means of which the water car- 
ried in main service pipes, for use in cities or towns, 
may be cooled during its passage to be fit for drinking 
in warm weather, without the addition of ice, forms 
the subject of the accompanying illustration. It has 
been patented by Mr. Arthur B. Wood, of Port Byron, 
N.Y. As shown in Fig. 1, the water main is supported 
upon a suitable foundation, and lying close to its top 
are cooling coils connected by a coupling to suitable 
nipples extending out from a heading, which is divided 
into a series of valve chambers having channels com- 
municating with each other, and right angle chan- 
nels leading into the coils. Fig. 2 is a detail view 
of one of the valves, a three-way valve having a 
bottom fitting on the base of the heading, and an 
outwardly extending stem with squared end and 
screw-threaded portion on which is a binding nut. 
The valves are opposite the ends of each pipe, to 
turn on or cut off the refrigerating material, Fig. 
3 being a section through the end of two pipes 
and the valves, and Fig. 4 being a similar view 
showing the valves turned to cut off the sections. 
The inlet pipe through which the refrigerating 
material is forced from any suitable source of 
supply is connected with the heading opposite the 
top coils, the discharge pipe leading therefrom at 
its lowest portion. The coils are held in position 
by a top casing, made in flanged segments which 
can be readily placed in position or removed, the 
inclosed chamber formed by the casing and the 
water main to be filled with brine or cold air 
introduced by a pipe at one side and discharged 
by a pipe leading from the opposite side. The 
chambers are preferably covered with asbestos, 
sawdust or other non-conductor of heat. The sec- 
tional construction permits the ready removal of 
any coil, should it become rusted or stopped up, without 
interfering with the working of the system, the valves 
being turned to admit the refrigerating material only 
to the coils desired. In operation, it is designed to 
force anhydrous ammonia or other suitable refriger- 
ating material into the heading and through the cool- 
ing coils, surrounding the top of the main for a short 
distance only at a convenient point for cooling the 
water for a certain district or town, the apparatus 
being duplicated as required when an extended terri- 
tory is to be covered. 




the shell and tubes are in contact with the hot steam 
and not exposed to the air. The heater is also made 
in inverted form for use in locations where it is more 
convenient to have the exhaust enter and leave at the 
top, and a horizontal heater is provided for use in 
cramped engine rooms. The latter is adapted to be 
set on top of the boilers in saddles, or hung from the 
roof. It has also been found particularly convenient 
for marine use, as it is not top heavy and can be sus- 
pended from the deck. 

The Baragwanath feed water heating and purifying 
apparatus also includes a live steam feed water super- 
heater and purifier, which is not designed to do away 
with the exhaust steam feed water heater, but rather 
as an auxiliary to it in certain cases, as where heaters 
are used which do not boil the water, or where the 
water contains impurities that cannot be removed by 
boiling. The latter heater and purifier consists of a 
heavy boiler iron shell, with removable heads, and 
containing a series of slightly inclined shelves or pans 
over which the water flows in direct contact with the 
live steam from the boiler. When the shelves have 
become coated with scale they are drawn out and 
cleaned, the bottom of the superheater and the set- 
tling chamber being cleaned at the same time. 

This line of steam jacket feed water apparatus is 
made at the Pacific Boiler Works, Wm. Baragwanath 
&Son, 40 West Division St., Chicago, 111. 



THE BARAGWANATH FEED WATER HEATER. 

heat from the water. The feed water is fed in at the 
lower end of the shell and drawn off at the upper end. 
A hollow cast iron ball or scum chamber is arranged at 
the top for the purpose of collecting the impurities 
which rise when the water is boiled, this chamber being 
ordinarily blown out four or five times a day. A blow- 
off and drip is also provided at the bottom, as well as 
a suitable hand hole through which sediment may be 
removed. 

This form of feed water heater and purifier has had 
such extended practical use that its merits have be- 
come well known. It is strong and safe, and cannot 
cause any back pressure, but rather, acting as a surface 
condenser, is designed to reduce any back pressure that 
may exist. The heating surface is very large in propor- 
tion to the size of the heaters, which are rated at 1 H. P. 
per sq. ft. of heating surface, so that it heats the feed 



The Largest Plank in the World. 

The 2V. W. Lumberman gives an engraving from a 
photograph of a redwood plank that is 16 feet 5 inches 
wide, 12 feet 9 inches long, and 5 inches thick, and is 
about 90 per cent clear. It was taken from a tree 35 
feet in diameter and 300 feet high. According to its 
rings it was more than 1,500 years old. The tree was 
cut 28 feet from the ground, and the plank was hewed 
out of the stump, representing a section taken from 
near the heart to the bark. After it was displaced it 
was lowered by block and tackle, with a locomotive 
for power. In the way of labor its cost represents the 
time of two men for a month, simply to prepare it in 
the rough for shipment. To this the cost of transpor- 
tation mast be added, making a total of about $3,000. 
It was moved by water to San Francisco. 

After being on exhibition some time, a car was spe- 
cially prepared to transport it to Chicago. This was 
done by cutting a slot in the center of a flat car, in 
which stirrups were pendent. The plank was placed 
on edge in the slot, its lower edge being within about 
a foot of the ties. 

The plank was cut on the lands of the Elk River Mill 
and Lumber Company, in Humboldt County, Cal., is 
the property of J. L. Harpster, of Eureka, and B. F. 
Noyes, of San Francisco, and is on exhibition in De- 
troit, Mich., whence it may be sent to East Saginaw 
and elsewhere, to finally bring up in Chicago at the 
world's fair. The plank shows coarseness of growth, 
with richness of figure, and a finish such as the high- 
est quality of material and the best efforts of Berry 
Brothers, the varnish manufacturers, of Detroit, can 
secure. 
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WOOD'S REFRIGERATOR FOR WATER MAINS. 

water to or above the boiling point, keeps the boilers 
clean in ordinary water. This, it is claimed, is the 
special merit of the Baragwanath boiler, that the feed 
water is more effectually purified by being boiled be- 
fore it is fed to the steam boiler, while the destructive 
practice of feeding cold or merely lukewarm water is 
avoided. 

In this heater the tubes are of heavy brass, and the 
slight variation in the degree of expansion between the 
brass tubes and the iron shell is provided for by spring 
tuba sheets, which are made slightly concave. Both 



Wolfram mining in New Zealand. 

Wolfram, or tungsten, belongs to a group of rare 
metals, and till a comparatively recent time was known 
only to the chemist, and its value was only in the 
laboratory. With the invention of 100 ton guns 
the demand for tungsten soon made that pre- 
viously obscure metal well known throughout the 
mining world. It was soon found that the steel 
tube lining the bore of these enormous guns could 
not resist the shock entailed by discharging many 
shots without becoming fractured, when of course 
an expensive piece of ordnance became useless. 
Experiment proved that the addition of a small 
quantity of tungsten to the fine steel employed 
in gun making rendered the latter metal wonder- 
fully elastic, so that the. steel tube will expand 
under the tension of firing and contract again to 
its normal size a great many times before the 
quality of the metal is in any way impaired. The 
German gun factories consequently absorb most 
of the tungsten found in the world, and from 
being a mere curiosity seen only in the laboratory 
of the chemist, this rare metal has acquired con- 
siderable value. Wolfram (erroneously called 
tungstate of iron in the cablegram) generally 
occurs in combination with iron in Europe, but is 
also found in scheelite, or tungstate of lime. It 
is in the latter form that it occurs in Otago. The 
metal itself is of a white color, extremely brittle, 
and heavy, the specific gravity being 19'1, that of gold 
being 193. It will thus be seen that tungsten is a very 
heavy metal, being only very slightly lighter than 
gold.— Otago Daily News. 



Of the entire human race, 500,000,000 are well cloth- 
ed, that is, they wear garments of some kind ; 250,000,- 
000 habitually go naked, and 700,000,000 only cover 
parts of the body ; 500,000,000 live in houses, 700,000,- 
000 in huts and caves, and 250,000,000 virtually have no 
shelter. 
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Nerves and Narcotics. 

In the May number of the Breslau Deutsche Revue, 
reproduced in the American Analyst, Dr. Adolph 
Seeliginuller discusses the universal subject of nerve 
troubles as follows : Excessive, exhausting, and too 
long-continued work, insufficient or irrational recrea- 
tion, and deprivation of the right amount of sleep are 
some of the main causes for the increase of nerve trou- 
bles in our day. The competition in all the professions 
and callings is so great that for every person whose 
powers fail, ten are ready with fresh strength to per- 
form the same or greater labor for the same or even a 
smaller remuneration. All exciting and weakening 
amusements should be done away with, and the quiet 
joys of family intercourse, the conversation of intimate 
friends, and sociable walks in the fields and woods 
should take the place of brilliant evening assemblies. 
Then every person should pursue some agreeable occu- 
pation besides his regular profession, and in the latter 
he ought to have frequent hours of relaxation to re- 
lieve the strain. Mental application, even for healthy 
adult persons, ought not to be continued for more than 
three or four hours at a time, and night work it would 
be best to avoid altogether, as the excitement is apt to 
interfere with sleep. 

All who follow intellectual pursuits ought to have 
several weeks of complete rest at least once a year. 
Sleep is, however, the principal agent of recuperation. 
The amount of sleep needed is different for different 
persons. For the ordinary worker from six to eight 
hours is absolutely necessary ; yet how often, in the 
battle for existence in our time, is the desire for sleep 
forcibly suppressed and the night's rest improperly 
shortened. Sooner or later insomnia wreaks its ven- 
geance on the offender. Many a person who once rob- 
bed himself of the necessary amount of sleep would 
gladly sleep now, but cannot. I do not hesitate to say 
that nerve troubles first develop into disease when 
joined with sleeplessness. It appears as a latter symp- 
tom of a long-standing nervous disturbance, but to the 
lay mind it appears as the first sign of disorder, and is 
frequently taken to be the cause. The worker of the 
nineteenth century works beyond his strength, and in 
order to keep it up he resorts to stimulants — coffee, 
tea, spices, alcohol, tobacco. These produce a super- 
excitation of the nerves, which brings in its train in- 
somnia ; and to overcome this he resorts to narcotics. 
The life of many of our contemporaries consists in tak- 
ing artificial stimulants to enable them to perform their 
work, and then resorting to powerful narcotics that 
can counteract the artificial stimulation and produce 
rest and sleep. 

Any one can see that this alternation of stimulation 
and depression at least once every twenty-four hours 
must weaken the nervous system. Coffee is a power- 
ful stimulant for the heart, and, therefore, those who 
suffer from palpitation, from hysterical conditions, or 
from insomnia should avoid its use. Tea in day time 
acts more mildly on most people ; but taken evenings 
it drives away sleep. The spices are less active nerve 
stimulants ; yet pepper, especially, and some of the 
others affect the nerves of the digestive organs power- 
fully, and their liberal use in modern cookery has some- 
thing to do -with the epidemic]'insomnia. Of the in- 
jurious, the actually destructive effects of alcohol 
taken in excess little need be said. We physicians are 
not a little to blame in that we insist on giving large 
quantities of alcohol in fevers and conditions of ex- 
haustion, not to speak of the methods used to cure the 
morphine habit, until patients often acquire the drink- 
ing habit. The evil results of the abuse of alcohol are 
not often apparent. Long before delirium tremens or 
other serious brain diseases appear, they are preced- 
ed by manifold nervous disturbances, the real cause of 
which is not often understood. I have frequently 
found that rheumatic pains that were ascribed to a 
cold were nothing but alcohol neutritis, a mild form 
of inflammation of the nerves resulting from the use of 
alcohol, which disappeared when the practice was 
given up, only to return with the slightest repetition 
of the indulgence. Most habitual drinkers, and some 
of them very early, are subject to changes in the vascu- 
lar organs, such as fatty degeneration of the heart and 
arterio-sclerosis, which lead to grave affections of the 
nervous system, like apoplexy and softening of the 
brain. Finally, it may be taken as proved that the 
children of drunkards, if they are not carried off pre- 
maturely by brain troubles, are frequently afflicted 
with serious nervous ailments, such as epilepsy, idiocy, 
and the like. 

Tobacco has come to be in our time a national poison 
in many countries, and most especially in Germany. 
As sequels of chronic nicotine intoxication may be 
noted without fear of contradiction : Palpitation and 
weakness of the heart ; irregularity of the pulse, of 
which heart pang or angina pectoris is an acute symp- 
tom ; general nervous debility; tremulousness ; dis- 
turbances of vision, even to the point of blindness ; 
and hypochondriacal depression even to the degree of 
melancholia. The fear-inspiring intermission of the 
pulse is a frequent cause of inveterate insomnia. That 
the children of heavy smokers suffer with uncommon 
frequency from nervous diseases is an established fact. 



And now for the narcotics, at the head of which 
stands morphine. The great danger of falling into the 
habitual use of this drug arises from the cowardice and 
degeneracy of our times. No one will suffer pain, no 
matter how slight or transitory. Not a tooth can be 
drawn, not a child born into the world without the use 
of an anodyne, and when death comes we must have 
euthanasia. It is said that many physicians lend their 
hands too willingly and are ready with the injecting 
needle to check a pain that could easily be borne, not 
reflecting that it is immoral to encourage effeminacy 
and a dangerous thing to plant the germ of the mor- 
phine habit, a terrible passion that leads inevitably to 
physical and spiritual debility and to death. The same 
is true of the constantly increasing cocainism and 
hasheesh intoxication. Our generation demands above 
everything narcotics to produce the sleep that first we 
drive from us, and afterward so fondly desire ; opium, 
morphine, chloral, bromide of sodium, paraldehyde, 
hydrate of ainyl, urethan, sulfonal, hypnon, somnal, 
and whatever are all their names — one would think 
names would soon give out, so fast are these children 
born. But how can we sleep without resorting to 
soporifics ? Just as the life of the soul during the 
day is reflected in dreams, so the conditions of sleep 
are determined by all that we do when awake. The 
chief rule is to so act waking that you can sleep. Be- 
gin by accustoming yourself to do without excitants. 
Many a case of sleeplessness I have seen yield, when 
all other means failed, to restricting or totally aban- 
doning for a time the use of spirituous drinks, coffee, 
tea, and tobacco. 

»■>!♦. 

IMPROVED SCISSORS FOR OPENING LETTERS, ETC. 

The scissors shown in the illustration are adapted to 
do the work of ordinary scissors and shears, and are 
also so made that letters may be rapidly opened by 
them without danger of mutilating the contents. The 
improvement forms the subject of a patent issued to 




for the motor, from which the propelling power of the 
car is obtained. In going down a grade, running on a 
level piece of track, or carrying a small load with a car 
whose generating power is entirely self-contained, there 
would necessarily be a surplus of current. The storage 
battery is arranged to take up this surplus current that 
would otherwise be wasted. A gas engine ordinarily is 
started by hand power, but here the current of the 
batteries is thrown on, which starts the engine, after 
which the batteries are thrown off and the dynamo 
generates current for the motor. 



WHEELER'S IMPROVED SCISSORS. 

Mr. Nathan A. Wheeler, of Alpowa, Washington. The 
cutting blades are curved on their back sides, and one 
of them is somewhat thinner than the other, toallow it 
to close beneath a guide carried by the latter. The 
thinner blade also has, near its pivot point, a semi- 
circular recess, terminating on the inner side in a 
shoulder adapted to engage a letter guide and throw 
it from the pivot pin. The figure at the top in the 
illustration is a sectional edge view of the scissors, and 
just below is shown the guide attachment used in 
opening envelopes. The screw bywhich the blades are 
pivoted together has an annular flange or rib below its 
head, forming a washer which bears upon the upper 
biade, and an annular recess between the washer 
and the screw head adapted to receive the letter 
guide. The latter is thin and flat, and curved to con- 
form with the flanged back side of the thinner blade, so 
that when the blades are closed together it will fit the 
flange, the guide being secured to the other blade, so 
that its inner edge will be a little in advance of the 
edge of the blade. The guide is doubled over at right 
angles near its outer end and perforated to receive a 
stud on the outer end of the blade on which it fits, the 
inner end of the guide being rounded to fit the semi- 
circular recess in the other blade, near the pivot point, 
and being slotted to fit closely upon the screw. When 
the guide is not in place the scissors are used in the 
ordinary way, but with the guide in position the end of 
an envelope[pas8ed between the blades is stopped by the 
guide, as shown in the small sectional figure at the left 
in the picture, so that only a narrow strip will be cut 
from the extreme end of the envelope, without danger 
of cutting anything it may inclose. 



Treasures of Earth's Interior. 

A scientific scheme of much importance has been agi- 
tated in Washington recently. During the last two Con- 
gresses there have been a number of representatives and 
two or three senators who have used their influence in 
favor of an appropriation for boring a hole in the 
earth several miles in depth. It has long been recog- 
nized that an inconceivable amount of value in the 
shape of precious metals and other mineral substances 
is locked up out of reach beneath the crust of this 
planet. All the riches dug out of it represent merely 
the most superficial and ineffective scratching of the 
surface. Once render accessible the internal recesses of 
the sphere, and it is plain that every human being 
might be a thousand times a Monte Cristo. 

Geologists are agreed that the interior of the earth 
is largely composed of metals. Whereas the surface 
matter of the planet weighs only about two and one- 
half times as much as water, it is known as a fact that 
toward the center the average weight of things is 
eleven times that of water. This is due to the circum- 
stance that while this sublunary orb was cooling and 
condensing, the heavier particles sought the middle. 
Therefore it is probable that the great mass of the 
sphere is iron. But there are other metals more 
heavy than iron, and these would naturally form an 
accumulation immediately about the center of the 
globe. Among them may be mentioned most import- 
antly gold. Geologist Gilbert, of the Geological Sur- 
vey, said the other day that he would rather expect to 
find a vast accumulation of gold at that point than 
anywhere else, his notion being that such of the yel- 
low metal as is found on the surface of the earth is 
only an accidental detritus. However, there are 
two or three substances known even more weighty 
than gold, and one of them is platinum, which has 
doubled in market value within the last year or two, 
owing to the increased cost of production. 

So it is not unreasonable that certain members of 
Congress and other persons of keen judgment should 
consider the advisability of boring a hole in the earth 
for the purpose of extracting some of its metallic con- 
tents. For scientific purposes a pit has recently been 
sunk at Speling, in Germany, to the depth of a mile. 
Unfortunately, water has been struck, and no results 
which add very materially to human knowledge have 
thus far been obtained. Another well has been driven 
at Wheeling, West "Va., as far down as three-quarters 
of a mile. It is dry, and the boring process is proceed- 
ing at the rate of about ten feet a day. The manage- 
ment will be disgusted if oil or something is not 
struck before the hole comes out at the antipodes and 
somebody tumbles into it at the other end. 

No really scientific person has been so foolish as to 
imagine that possible results, commercially speaking, 
could be secured without digging much further than 
this. Estimate is made that at twenty miles from the 
surface of the earth every known substance — metals, 
rocks, and all — becomes fused and liquid. Once let 
this point be reached, and naturally whatever is be- 
low must spout up of its own accord, without expense 
of mining. Immediately the price of metals in the 
market would be reduced to little or nothing, and a 
new age would dawn upon civilization. It has been 
suggested that such an artificial conduit would be, to 
all intents and purposes, a volcano, but any dangers 
which it would otherwise threaten might be obviated 
easily by establishing the works on an open prairie. — 
Washington Star. 



New Electric Oar Motor. 

Mr. Wm. H. Patton's new combination has lately 
been tried at Pullman with much success. The appa- 
ratus consists of a mechanical and electrical combina- 
tion, as follows : A gas engine, dynamo motor, and 
storage batteries. 

A gas engine is placed in position in the center of the 
car, resting on the trucks, and is geared direct to the 
dynamo by means of a friction pulley, no belts what- 
ever being used. The dynamo furnishes the current 



Phenacetlne In Influenza. 

" Dr. Henry, St. Mary Cray, Kent, recommends phen- 
acetine during the first stage of influenza. Its action, 
he says, is prompt and striking, so that many patients 
declare they have derived more benefit from the 
'powders' than from anything else. It rapidly cures 
the headache which is such a distressing symptom at 
first, helps to reduce the temperature, and mitigates, 
but does not entirely remove, the aching of the limbs, 
a few doses of salicylate of sodium effecting its final 
removal. He gives the phenacetine in five-grain 
powders, repeated every four hours, till the headache 
and other pains cease. He has used phenacetine 
largely in a variety of conditions, and considers it is 
unrivaled as an analgesic. It seldom fails, it is com- 
paratively cheap, tasteless, and, as far as he can see 
from a tolerably extended experience of it, is totally 
free from the unpleasant after-effects — depression of 
heart, etc. — sometimes caused by antipyrine and other 
drugs of its class. Insolubility is its sole drawback." — 
British and Colonial Druggist 
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EVOLUTIONS AND DRILL OF THE N. T. STATE NAVAL 
RESERVE MILITIA. 
During the past month the movement in the direc- 
tion of establishing a naval militia that would bear 
the same relations to the regular naval service that the 
State militias do to the federal army has received a 
practical exposition in this vicinity. The New York 
State naval reserve has been drilled and exercised 
upon the squadron of evolution, popularly called the 
White Squadron, and has thus had at its service the 
new ships of the American navy. The Navy Depart- 
ment holds that the encouragement of the naval 
reserve is good policy on its part, as tending to establish 
a species of sea militia at points liable to attack. The 
movement has gone so far that naval reserve battalions 
are organized at New York and Boston, in Rhode 
Island and in North Carolina ; California has passed a 
law authorizing the formation of a battalion, and it 
is proposed to establish reserves at the following cities: 
Burlington, Vt., for Lake Champlain; Rochester, N. Y., 
for Lake Ontario ; and at Cleveland, O., and Detroit, 
Mich. 

The idea is to protect the lakes and coasts by volun- 
teer organizations. The character of the work of the 
navy has changed so much in recent years that the 
idea has become a far more feasible one than it ever 
could have been in the old days of sailing vessels. 

The New York reserve were mustered into service as 
portion of the State militia about two months ago, at 
the 2d Battery armory, in this city. After prelimin- 
ary organization and drilling, the period for actual 
work upon the squadron of evolution was reached on 
July 21st. The White Squadron, under Acting Rear 
Admiral John G. Walker, with Commander J. W. 
Miller as commander of the reserve, was anchored in 
the Hudson River, near the foot of 23d Street. It 
included the Chicago, Newark, Boston, Atlanta, Con- 
cord and Yorktown, as vessels to which portions of the 
reserve were assigned. A programme of drill in New 
York Harbor was carried on, on July"21st, 23d, and 
25th. On the first named days the reserve reported 
at 5 P. M., upon the training ship Minnesota, thence 
reporting three-quarters of an hour later upon their 
own ships. The first evening's work was the arming 
and equipping boats for cutting out and the exercising 
at different maneuvers by flag signal from the flag- 
ship. The second evening's work included the arming 
and equipping boats for distant service and practice 
with electric search lights and in night signaling. 

On the third day the reserve reported on board in 
the morning. The steamer Stonington had been en- 
gaged for their accommodation, and part of the squad- 
ron started for Fisher's Island, lying off the Con- 
necticut coast, at the end of Long Island Sound. The 
Stonington was for the time being supposed to be a 
war ship, and ranked as the flag-ship of the naval re- 
serve. Her decks were rechristened with the names 
appropriate to ships of war. The trip was made under 
navy discipline, the men practicing the routine of 
" life aboard," as the Stonington went up the Sound. 
In the morning, on approaching Fisher's Island, the 
reveille was sounded, the reserve made up their beds, 
were mustered, inspected, heard the articles of war 
read, and attended religious service. 

The evolutions at Fisher's Island occupied the next 
five days, and some features of the operations are pre- 
sented in our illustrations. The stragglers of the fleet 
had reached the anchorage by Monday, and, in addition 
to the vessels named, the torpedo boat Cushing and 
the dynamite cruiser Vesuvius joined the rest. 

On Monday, July 27, the work began in earnest. 
The reveille was sounded on the Stonington at 6 A. M., 
and fifteen minutes later all were ordered "on deck." 
After breakfast and an hour of liberty the boats were 
manned and the reserve went off to the ships to which 
they had been assigned. On each vessel they were di- 
vided into regular gun crews and placed under com- 
mand of officers of the regular service. They were then 
shown where to get their equipments for service at the 
large guns, and next were instructed in the use of 
them. Each man was put through the form of load- 
ing. Then the commands were given to cast loose the 
guns, provide ammunition, load, {train, fire, and secure, 
and the drill was gone through with dummy ammuni- 
tion exactly as if in regular service. This closed the 
morning's work, which was devoted to the 6 and 8 
inch guns exclusively. Dinner was taken upon the 
Stonington. In the afternoon the same style of drill 
and instruction was gone through with, the secondary 
batteries of Hotchkiss and other machine guns and 
small arms being the objective features. Taps were 
sounded at 10 P. M. The same general daily calendar 
was adhered to for the rest of the week. 

On the next day, July 28, target practice with guns 
of all classes took place. Sub-caliber apparatus was 
employed. For the larger rifles a steel tube is inserted 
into the bore, which tube is carried on disks, so as to 
give it an axial position. For the Hotchkiss guns a 
dummy cartridge, with a short barrel holding a rifle 
cartridge, is employed. The targets were placed at 300 
yards from the ships, floating on the water, and not 
giving, therefore, a steady object to sight on. The en- 
tire day was devoted to this practice. 



On July 29, the fleet left its anchorage at 10 A. M., 
and steamed out to the north and east of Montauk 
Point for target practice with the large guns, with full 
caliber ammunition. A triangle with sides 1,500 yards 
long, and a base 700 yards long, was marked out ; two 
boats containing observers with sextants gave the 
base and a target marked the apex. One by one the 
ships ran along the base of the triangle at a speed of 
four nautical miles an hour, and as they did so, fired 
at the target. The observers, as far as possible, plotted 
each shot, all shots falling within a given radius of the 
target counting as bull's eyes. The firing was consid- 
ered excellent. The rapid-firing guns were next tried 
at a distance of 1,000 yards, and the target was demol- 
ished before all the ships had had a chance to fire. The 
fleet then returned to its anchorage. 

On the next day the sham battle of Fisher's Island 
took place. The reserve, 165 in number, with sailors 
enough to make up a party of 700, manned the boats, 
and formed in line 100 yards out from the beach. A 
force of marines had been placed on shore to represent 
the defense. After opening fire with the rapid-firing 
guns, the attacking force landed under cover of the 
ship's artillery, and conducted a regular attack. The 
attacking party was finally given the victory. A brief 
assembly and drill on shore closed the work of the day. 
The concluding evolutions at Fisher's Island, on July 
3l8t, included boat races by crews of the reserve, 
and one by picked crews from the Chicago and New- 
ark. In the afternoon, a body of over 1,000 men, in- 
cluding the reserves, landed on the island and marched 
to the parade ground for dress parade. In the evening 
the Stonington started for New York, where the re- 
serve, after appropriate ceremonies, disbanded. 

During the evolutions much interest was manifested 
in this city and at Fisher's Island, and New London, 
Conn., the nearest port thereto. Numerous yachts 
and excursion steamers visited the scene, and many 
courtesies were tendered the officers of the squadron 
and the members of the reserve. The latter includes 
among its members representative names in many 
stations. Besides business and newspaper men, quite 
a number of professional men figure on the list, archi- 
tects, physicians, lawyers, electricians, draughtsmen, 
and others appearing in the roll. 

In more than one way good will be done by the pro- 
motion of this movement, which is certain to be wide- 
spread. It will not only give definite instruction and 
drill to a class of men who may be called on personally 
in defense of our coasts, but it will give the new navy 
a chance for the most beneficial kind of exercise. In 
times of peace its equipment and capabilities cannot 
be put to a more severe test than in the routine of 
precisely such work as the ships and personnel were 
called upon to execute in teaching and drilling their 
new militia. 



While the population i s increasing numerically i n all 
altitudes, its relative movement is decidedly toward 
the region of greater altitudes, and is most marked 
in the country lying between 1,000 and 6,000 feet above 
the sea. 

The density of population is greatest near sea level 
in that narrow strip along the seaboard which con- 
tains our great seaports. The density diminishes gra- 
dually and rather uniformly up to 2,000 feet, where 
the population becomes quite sparse. 

The average elevation of the country, excluding 
Alaska, is about 2,500 feet. The average elevation at 
which the inhabitants lived, taking cognizance of their 
distribution, was 687 feet in 1870; in 1880 it had in- 
creased to 739 feet, and in 1890 to 788 feet. 



Distribution of American Population In Accord- 
ance with Altitude. 

Mr. Henry Gannett, Geographer of the Census, states 
in Census Bulletin No. 89 that about one-sixth of the 
people of the country live less than 100 feet above sea 
level, namely, along the immediate seaboard and in the 
swampy and alluvial regions of the South, and that 
more than three-fourths live below 1,000 feet, while 
below 5,000 feet are found nearly 99 per cent of the in- 
habitants. At great altitudes there are found only 
the most trifling proportion. 

In the area below 500 feet is included nearly all that 
part of the population which is engaged in manufac- 
turing and in the foreign commerce of the country, 
and most of that engaged in the culture of cotton, rice, 
and sugar. 

The interval between the 500 feet and 1,500 feet con- 
tours comprises the greater part of the prairie States 
and the grain-producing States of the Northwest. 

East of the 98th meridian the contour of 15,000 feet 
is practically the upper limit of population, all the 
country lying above that elevation being mountain- 
ous. 

The population between 2,000 and 5,000 feet is found 
mainly on the slope of the great Western plains. In 
this region the belt between 2,000 and 3,000 feet is 
almost everywhere the debatable ground between the 
arid region of the Cordilleran plateau and the humid 
region of the Mississippi valley. Above 3,000 feet irri- 
gation is almost universally necessary for success in 
agricultural operations. 

Between 4,000 and 5,000 feet, and more markedly be- 
tween 5,000 and 6,000 feet, it will be noticed that the 
population is decidedly in excess of the grade or grades 
below it. This is mainly due to the fact that the dens- 
est settlement at high altitudes in the Cordilleran re- 
gion is at the eastern base of the Rocky Mountains and 
in the valleys about Great Salt Lake, which regions 
lie between 4,000 and 6,000 feet. Of these the extensive 
settlements at the base of the mountains in Colorado 
are mainly between 5,000 and 6,000 feet. 

Above 6,000 feet the population, which is confined, 
of course, to the Cordilleran region, is almost entirely 
engaged in the pursuit of mining, and the greater part 
of it is located in Colorado, New Mexico, Nevada, and 
California. 



Learning the Principles. 

Some engineers find a great difficulty in learning 
from books such things as are applicable in their busi- 
ness. The chief complaint from many engineers in re- 
gard to books is that they cannot understand the appli- 
cation of the information they contain, and in many 
cases there is good reason for this, but it is principally 
owing to their defective training when children. Many 
good engineers who have learned what they know by 
daily practice in the engine room, who have shown their 
qualifications by years of constant work at the busi- 
ness, and who are capable not only of taking care of 
the plant as it stands, but of erecting a plant and mak- 
ing it work successfully, are completely floored when 
they are called on for a rule that applies to any branch 
of the business, and yet at the same time in their own 
minds they understand the principles, and express them- 
selves to the effect that if they knew the rules and 
could figure those things out, it would help them greatly 
in their practice. 

A rule which will apply in a particular branch of 
work does not, as a general thing, contain anything 
that shows directly the application of the rule, and in 
fact, a rule is a simple statement of general principles 
that will apply almost indefinitely, and it is for this 
reason, perhaps, that they are confusing to those who 
have not been especially drilled in the comprehension 
of such methods of showing the results of special in- 
vestigation and the methods of applying the principles, 
but a similar difficulty is experienced by those who 
have learned the rules and formulas from the book 
and have not been taught the general application, for, 
while the practically educated man is at sea, when 
rules and formulas are in question, so in a similar num- 
ber of cases will the graduate meet with difficulties in 
his efforts to put his rules into practice. Formulas 
are even more confusing to those who have not been 
taught their use and application than are rules, but 
when once understood they are more serviceable and 
much more easily made use of. 

Among the many engineers of my acquaintance, 
writes C. Davidson in the Weekly Stationary Engineer, 
I frequently find those who can best understand 
through the medium of the eye ; that is, what they see 
worked out and put into practice, that they can 
thoroughly understand, for the eye has the faculty of 
following and the mind of noting every movement, 
every change, and every arrangement throughout the 
whole operation in a manner somewhat similar to that 
in which,.the skilled phonographer will follow the 
words of a rapid speaker, and these engineers who 
have once seen an operation performed can at any time 
thereafter go through the same operation themselves, 
even though weeks or months may have elapsed be- 
tween the time when their attention was called to it and 
the time when they are called to do thesame thingthem- 
selves. For reasons similar to those mentioned above, 
all men cannot have the same use of their faculties, 
neither can the same faculty be the strongest in all. 
but each man according to his aptitudes may become 
an expert in some branch from the use of faculties en- 
tirely different from those employed by others who are 
also expert in the same branch ; but in spite of this, 
the purely practical man and the purely theoretical 
man can never be brought to agree on the same sub- 
ject, although both may attain the same end by dif- 
ferent means, simply because each looks at it from a 
different standpoint. 



An Improved Ink. 

This is for an ink which is permanent and unaffected 
by the application of acids, alkalies, etc., and which 
renders forgeries and erasures, additions or alterations 
easy of detection and difficult to accomplish. To car- 
bon black (preferably prepared by the action of con- 
centrated sulphuric or other acid on sugar) are added 
a solution of gum arabic or other mucilage, caustic 
soda, oxalic acid, and Indian ink. Vanadium in any 
form, Aleppo galls, nut galls, and a small quantity of 
an aniline dye are then added along with sufficient 
water to make the ink flow readily. The following 
proportions yield good results : Nut galls, 20 per cent ; 
Aleppo galls, 5 per cent ; earbon black, 10 per cent ; 
" vanadium, 1 per cent ; " Indian ink, 10 per cent ; ox- 
alic acid, 3 per cent; aniline dye, 1 per cent; rain 
water, 50 per cent, " The whole is boiled, filtered, and 
strained.'' 
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NEW HIGH SERVICE STAND PIPE, JERSEY CITY 
HEIGHTS. 

This stand pipe was erected for the purpose of forc- 
ing water above the first floors of houses on Jersey 
City Heights. The pipe is 100 feet in height and 6 feet 
in diameter. It is put up in twenty-two courses of 
wrought iron, of three different thicknesses. The first 
seven courses are made of \4. inch iron, seven of the 
next out of % inch, and the last eight out of T 6 5 inch 
iron. Each course was put up in two separate pieces 
and riveted together. Each course is 4 feet in height. 
The stand pipe is riveted at the bottom to an iron 
casting, 8 feet in diameter. The casting has one 24 
inch inlet and two 24 inch outlets. One outlet connects 
with the street pipe and the other to the overflow 
pipe. 

The overflow pipe, which is erected inside and run- 
ning up through the center of the main pipe, is 80 feet 
in height and 2 feet in diameter. This is connected to 
one of the outlets in the casting and runs out into the 
reservoir. The casting is bolted to a brick foundation 
15 feet square. The bolts are eight in number and 2}^ 
inches in diameter. They 
run through the founda- 
tion and are fastened on 
the under side to iron 
washers, 2 feet square. 
The weight of this cast- 
ing is 12,000 pounds. The 
weight of pipe is 32.000 
pounds. The pipe, when 
full of water, will hold 
21,000 gallons. The water 
is forced up into the stand 
pipe at the bottom 
through a 24 inch pipe con- 
nected to the casting, by a 
Worthington duplex en- 
gine. The four iron sup- 
porting rods for the stand 
pipe are 114 inch in dia- 
meter. The stand pipe 
was erected by Theodore 
Smith, of Jersey City, at a 
cost of $5,500. 



will lie flat when dry, and be less troublesome in 
after manipulations. After the print is dry, color ac- 
cording to taste, making the coloring as brilliant as 
possible. Now fasten to the colored side a film positive 
which has been printed from the same negative. The 
two combined will produce very artistic effects, and 
will meet with ready sale. To one who knows nothing 
of how they are produced, the effectsare very puzzling, 
and when well and carefully clone the picture is really 
artistic and beautiful. — St. Louis Photographer. 



Spontaneous Fires. 

The number of fires due to what is commonly called 
spontaneous combustion is probably much greater 
than is generally supposed. An innumerable number 
of substances are liable to undergo the process, and as 
a good deal of ignorance appears to exist in regard to 
the conditions which are necessary for its development, 
it seems worth while to offer a few hints on the subject. 
Many organic and some inorganic substances, when 
exposed to the air in a moist state, absorb oxygen, and 



particularly at sea, have often originated in this way. 
But the greatest danger arises when cotton, hemp, 
jute, flax, or even sawdust or charcoal, saturated with 
oil or turpentine, is stored in masses. Under such con- 
ditions, the supply of air being limited, spontaneous 
combustion is sometimes a matter of certainty. We 
do not wish to exaggerate the danger of spontaneous 
combustion. Most tires arejprobably due to gross care- 
lessness, particularly in the matter of lucifer matches, 
which are often used with amazing recklessness, or 
to the too close proximity of woodwork to stoves and 
open fires. But it seems certain that risk of the kind 
we have indicated is constantly incurred in ignorance, 
and we hold it to be a public duty to point out to all, 
but particularly to warehouse men and ship owners, 
the character and the causes of the danger which besets 
them. —Insurance Journal. 



Color Blindness. 

A railway engine driver, 
forty years of age, was dis- 
missed from his situation 
because he was unable to 
correctly distinguish col- 
ors. Dr. M. Reich, who 
examined the man, and 
who afterward published 
the results of his examina- 
tions in a Russian paper, 
found sight, focus, and 
sensation of light normal, 
and discovered no disease 
by the ophthalmoscope, 
yet the patient could dis- 
tinguish no colors when of 
a dark shade, and only 
yellow and blue when of a 
light shade. With the help 
of a red glass he could dis- 
tinguish the figures on 
Tables II., III., VII., and 
VIII. (Stilling). The pa- 
tient assured Dr. Reich 
that he had been able to 
distinguish colors correct- 
ly and with confidence up 
to the summer of 1889. He 
said that through over-ex- 
ertion and insufficiency of 
sleep he had then suffered 

from violent headache for two weeks, and that after- 
ward he saw everything as if it were red. The latter 
symptom had continued for three months, after which 
time he had lost all sensation of color. In the begin- 
ning of May, 1890, he presented himself again, declar- 
ing that he had perfectly regained the power to dis- 
tinguish colors. A thorough examination completely 
confirmed the assurance given by the patient, who was 
consequently again lit for service. Dr. Reich believes 
that " erythropsy " is due to central mischief. The 
case seems to show that sensation of color is perfectly 
independent of the physiological function.— Lancet. 
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Colored Photos. 

Beautiful effects may be produced with the new 
positive films, that will find ready sale; and as the 
process is so simple, and the results so beautiful, any 
one may produce good results from the first. Dealing 
with portraits may require a little more careful hand- 
ling, still the process is not difficult. It will probably 
be as well to try on a landscape first. Procure a land- 
scape negative and print slightly on albumen paper, 
making a very weak print when fixed — toning not 
necessary ; washed and dried, by adding a small 
quantity of glycerine to the last wash water the print 



NEW HIGH SERVICE STAND PIPE, JERSEY CITY HEIGHTS. 



so develop heat. The rusting of iron, the decay of 
leaves, and the putrefaction of nitrogenous matters, 
are examples of this kind of action. In ordinary cases 
the mass of oxidizing matter is small, and the heat, 
consequently, being speedily dissipated, has but little 
intensity, or is even quite insensible to ordinary tests. 
Heat is, however, always produced, and when, as in a 
hot bed, the mass is considerable, the intensity becomes 
notable. When large masses are concerned with suffici- 
ent supply of air, but without the possibility of free 
ventilation, the heat, sometimes becomes so intense as 
to produce actual combustion. In a few well known 
cases this takes place in contact with water. Thus, 
cotton closely packed in a moist state, on board ship 
or in warehouses, has been known to become ignit- 
ed, and serious fires have arisen from this cause. Hay 
stacked while moist always becomes greatly heated, 
and not unfrequently gets thoroughly charred, or even 
bursts into flame, and the same phenomenon has been 
observed in barns and granaries. Many fires in coun- 
try places are, no doubt, due to this cause, and prob- 
ably some that are ascribed to arson. Coal, which con- 
tains much pyrites, absorbs oxygen and becomes heat- 
ed rapidly when moist, and although proof is corn- 



Keeping a Steady Temperature. 

Gentle reader, did you ever try to run an incubator 
in cold weather ? If so, did you have thermometers in 
different parts of the machine, and note the remark- 
able variations in tempera- 
ture and lines of currents 
of air. In a warm room, 
in cold weather, the slight- 
est crack in the wall, or 
pin hole that lets in cold 
air, is sure to create a cur- 
rent that alters the tem- 
perature all along the 
banks of this current. Or- 
dinarily we do not notice 
these things, but if you 
have several hundred eggs 
under your charge, and 
you know that a variation 
of four or five degrees of 
temperature will destroy 
them, you necessarily be- 
come a close student of 
temperature. 

Now the dairyman is not 
in so close a hole as is the 
man who runs an incuba- 
tor, but at the same time 
he is dependent to a very 
large extent for success 
upon the care with which 
he looks after the tempe- 
rature he has to deal with. 
In the cheese vat he will 
find several different tem- 
peratures in different parts 
of the vat. So it is with 
the cream vat or churn. 
Not only do these different 
parts vary, but no one of 
them retains a given tem- 
perature for any length of 
time. All sorts of outside 
influences are constantly 
at work changing each 
part of the vat to a hotter 
or colder condition. For 
this reason, when you are 
getting a vat of milk or 
cream to a certain tempe- 
rature, and you find you 
have reached the correct 
degree, it will not do to 
take out the thermometer 
and go about some other 
work. The chances are a 
hundred to one that the 
milk will not stop where 
you want it to, but it will 
go on getting higher or 
lower, and you must reverse the action to bring it 
back again. Eternal vigilance is the price of a steady 
temperature. 

There is nothing of equal importance with tempera- 
ture in the dairy, whether it be in the stable, in the 
milk room, in the factory, or in the utensils, every- 
thing should be done at stated degrees of heat or cold, 
and for this reason the man in charge should be a close 
and intelligent student of temperature. — New Dairy. 



Explosive Medicine. 

In the June number of the Therapeutic Gazetterefer- 
ence is made to an article which appeared in La Pra- 
tique medicate for May 5, calling attention to an acci- 
dent that had happened from carrying chlorate of 
potassium tablets in the pocket. The tablets had been 
prescribed for a patient, who was suffering from ulcera- 
tive stomatitis, and he was in the habit of carrying the 
medicine about with him. One day, as he sat down, a 
detonation was heard, and before he could remove his 
clothes he was seriously burned. The tablets, wrapped 
in a piece of paper, were carried in his pocket together 
with a penknife, and it is supposed they detonated 
under the influence of concussion and set fire to his 



monly impossible, it is generally believed that fires [garments. 
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THE MEXICO, MO., TORNADO. 

BY JAMES NEWTON BA9RETT. 

The Missouri tornado of May 20, 1891, was, perhaps, 
one of the most accurately timed storms of record. By 
the station clock, at Mexico, it broke the wires of the 
Chicago and Alton Railroad, two miles west of Cen- 
tralia, at exactly 3:18 P. M., and broke the wires of the 
same line, two and one-half miles east of Rush Hill, at 
3:45 P. M.; time, 27 minutes; distance, twenty-eight 
miles. The storm's general route was more direct and 
somewhat shorter than the railroad's, but it zigzagged 
enough to compensate for this. Its rate, therefore. 



air again, and became obscured at each side and be- 
neath by intervening clouds. During this flight its ve- 
locity and force were probably terrific, as its roar was 
heard twenty-live miles southward. At the end of 
nine miles it gradually descended again, showing sev- 
eral whirling funnels. 

The external phenomena of this storm's march were 
perhaps not very peculiar. At the time of its greatest 
fury, a white steamy streak, apparently a foot across, 
was seen to run up and down and sway with the lam- 
bent cloud, and then to part in the middle, and the 
upper portion to slowly withdraw above. The funnel 



track, some stock were killed by lightning. In the 
direct path, immediately after the passage, some crisp- 
ly burnt green leaves were observed, indicating, per- 
haps, heat, either electric or frictional; but none of 
those persons passed over by the funnel report any 
evidences of immediate electric action. 

There are, however, some remarkable phases of this 
tornado's traverse that may indicate at least electric at- 
traction. Noticeably, the storm crossed the county of 
Audrain for a distance of thirty miles on a township 
line dotted with homes, and left a straight line at no 
time the distance of a stone's throw, except to piek 
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DEBRIS OF BUILDING TORN DOWN AND WHIRLED TO NEW PLACE. 
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was a mile a minute, ''including stops," but " between 
stations" it must have been much greater, for when 
doing its most destructive work it appeared to halt or 
move slowly. One observer states that it played be- 
fore him as he trotted quietly in its wake, and that he 
could easily have overtaken it had he cared. There 
are other evidences that this is true. 

When first seen west of Centralia — fourteen miles 
west of Mexico — the storm cloud had five of the usual 
funnel-shaped tentacles writhing high but harmless in 
the air. But they soon descended, massed themselves 
into one, and for six miles wrought a zigzag streak of 
great damage — worming itself this way and that, 
sometimes at right angles to its general course, to lick 
up a building. At the end of six miles it rose into the 



cloud was dark, when simply traveling, but steamy 
white when doing destructive work, its point 
touching its victims, at times, with the delicacy of a 
serpent's tongue. At some houses, however, the cloud 
seemed to lie in mass, and great, filmy tentacles, with 
vertical revolution, would dart violently out and in. 
These offshoots were also observed high in the air at 
other places. At times the main funnel was preceded 
by a smaller one, which would be overtaken and ab- 
sorbed by the larger, with every appearance of an ex- 
plosion. 

The electric displays, while extensive, were not more 
remarkable than those accompanying large ordinary 
storms. The switch boards at Mexico (and perhaps 
other places) were burnt out, and, on the edge of the 



up a building. Near Centralia, in Boone County, its 
oscillations across its general course were as great as 
half a mile — at one time going directly north on a 
lane and demolishing two or three buildings. The 
study of the diagram (herewith) of the tornado's track 
northl of Mexico will convince any one that upright 
objects had the power of attracting it from and de- 
flecting it again out of the line of its march. House 
No. 1 was only slightly moved on its foundation. The 
direction of the trees shows a gathering of forces 
toward No. 2 (on a high point). This house (see en- 
graving) was demolished but not swept away. Thence 
the main cloud goes on eastward with an offshoot 
southeast toward No. 4. Home No. 3 has the house 
and barn wrecked, and the yard filled with deoris (see 
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engraving) and further east a log stable is demolished. 
No. 4 was a barn with the roof wrecked by a twister 
from along the line A, the house being left uninjured. 

There is evidence that this offshoot rejoined the 
main storm whirl while the latter was at No. 3. The 
front fence of strong posts was borne down to the 
north, and trees near it hurled back southeast across 
it. When the whole left No. 3, along the line, B, it 
swept everything loose in a straight line after it, leav- 
ing the uprooted orchard trees strewn tops eastward. 
There are signs of a rebound at No. 5. Barn and 
house were only slightly strained, and a wagon was 
carried high over the former. Along C are evidences 
of only a straight blow with a southward tendency till 
it neared No. 6, when it veered quickly northeastward, 
leaving scarcely a vestige of the house, but only wreck- 
ing the barn, which was farther over. Along D it 
only strewed the debris of No. 6 — straining now and 
then a post — till it came to a pile of fence posts at No. 
7. At once the whirling motion takes place, and 
the standing fence is mowed down by the loose posts 
and all scattered for rods southeastward. This deflec- 
tion saved the house at No. 8, only a few rods away, 
a tree in the front yard being swept nearly due south 
into the main track. Along E is a well marked swath, 
perhaps eighty yards wide, of broken trees, strained 
fences, and the grass swept along the line as with a 
water flood. 

At No. 9 the tornado evidently struck the house 
first square on, aud the whirling motion and deflections 
were secondary. The main part of the debris is carried 
eastward, but the floor system was whirled north into 
the road, back south and west into the yard, cutting 
a double swath through fence and shrubbery, and was 
dropped a few feet northwest of its original place (see 
illustration). Thence a blow went northeast, loaded 
with loose things, to the tall woods at F. The trees 
here show less evidence of twisting than of a straight 
blow nearly south. One tree lies southeast, but under 
its top is furniture from the house. A short distance 
northwest of F, the disturbance ceases abruptly. 
Thence the storm went to No. 10, forty rods south, 
passing around it, cutting only kitchen and leaving 
the house unhurt. There are signs that a portion of 
the straight blow continued on directly eastward from 
No. 9, and was joined by that from No. 10 almost im- 
mediately, for the hedge north of No. 10 is strewn with 
garments from the latter. At this point it first began 
to plaster objects with mud. Now note its path over 
Nos. 11, 12, 13, 14, and 15 (and there are others further 
on), crossing roads and hedges wherever an upright 
object stood. Here was a lane of fifteen or more homes, 
not one of which escaped damage. 

The upward vortex motion of this storm continued 
long after it rose again; for objects as large as window 
sashes fell thirty miles from where it did its last dam- 
age, and lighter substances bearing names identifying 
them were found much farther east. 

On June 2 following, we had at Mexico exactly the 
same condition of barometer, temperature, moisture 
and wind direction that we had on May 20, and yet no 
unusual disturbance. The New York Herald attempts 
an application of the Finley theory to our Missouri 
tornado. But all the conditions did not appear to 
exist. We had the moist warm south wind, but no 
cold dry northwest wind. Not until the morning of 
the 22d did any cold windjreach us, and that from 
northeast, and during and sometimes after our storm 
the area of low barometer was in the Dakotas, so that 
the trend of all our winds should have been northward 
as it was. 

Our local weather service shows on 20th: Wind S. E. 
at 7 A. M., S. at 2 P. M. (just before storm), S. at 9 P. 
M. (after). Uncorrected and unreduced barometer 
29 - 98 all day, rising next morn to 29 - 21 and remaining 
stationary all day. Apropos the barometer cannot be 
depended on as a tornado warner. During those of 
Marshfield, Mo. (one hundred and twenty-five miles 
south), and Louisville, Ky., this instrument stood at 
28-35 and 2821 respectively. 

As to the theory of uprushing warm currents, we had 
nothing unusual in temperature for the season, but 
one reliable observer, at a short distance away, speaks 
of a hot wind rushing past him to the funnels. Pre- 
cipitation in the immediate part of the funnel was 
comparatively slight, but on its outer edge — notice- 
ably on its northern — hail stones, measured by reliable 
witnesses, fell— evidently from great height — measur- 
ing four inches through and weighing two pounds and 
over. On breaking up these irregular lumps, they 
were found formed around a spherical center drop. 
Some penetrated the plowed fields ten or twelve inches. 

While this storm raged near Centralia, the smoke 
from the Mexico factories rose vertically to a great 
height, and was cut off suddenly by an upper current 
toward the storm. 

The writer wishes to acknowledge valuable aid from 
Mr. J. F. Llewellyn, local observer for the State 
Weather Service, and from the graphic reports of the 
local papers. 
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Remedy for Snails. 

To the Editor of the Scientific American : 

In reply to your snail correspondent, would state 
that large poultry will destroy them ; at least it does 
so here. If he cannot keep poultry, I kept them under 
some by the following method : When working or visit- 
ing my garden, I carried a salt sprinkler, or cellar, in 
my pocket, and when I met any of the gentry, I 
sprinkled a small quantity on him. He needn't mind 
whether it is on head or tail ; they don't seem to love 
it ; in fact, it is certain death to slug or snail ; but 
poultry works best. One that had the Pest. 



Stanton's Ginseng Farm. 

To the Editor of the Scientific American : 

My attention has recently been called to an article 
written by Nicolas Pike, entitled " The Ginseng," pub- 
lished in your valuable paper, January 10, 1891, in 
which Stanton's ginseng farm is located at Summit 
Station, N. J. The article in question refers to a sub- 
ject which is of interest to a large class of the American 
people, and is calling out some correspondence which 
is being improperly directed to Summit Station, New 
Jersey. Will you kindly make correction in your next 
issue ? There is a place called Summit, in New Jersey, 
but Summit Station and Stanton's ginseng farm are in 
Onondaga County, State of New York. 

Geo. Stanton. 
Summit Station, Onondaga Co., N. Y., July 27, 1891. 



ELECTRO-MICROSCOPIC SLIDE IFOR TESTING THE ANTI- 
SEPTIC POWER OF ELECTRICITY. 
To the Editor of the Scientific American : 

I represent in the accompanying cut an instrument 
devised by myself for the purpose of ascertaining 
whether electricity would destroy the life of germs or 
not. It is the result of a number of experiments to 
confirm the belief I have long held, that electricity is 
an antiseptic and disinfectant, and it was while I was 



we drew all the moisture from the heavens or clouds 
above us ? JAMES MALLEN. 

North East, Md., July 29, 1891. 



Emery Wheels. 
To the Editor of the Scientific American : 

In your issue of July 25 is the account of a so-called 
"singular and fatal accident" from the bursting of a 
12 inch emery wheel, while running over 8,000 revolu- 
tions per minute. We can see nothing singular in this 
accident, as the standard speed is ouly 1,800 revolu- 
tions. People who violate the simplest rules for safety 
must expect to be killed. 

It is not singular that a farmer should violate rules 
which a skilled mechanic would have observed. There 
is, however, a class of emery wheel accidents which is 
singular, and that is the class which arises from the 
use of wheels of types and varieties essentially unsafe. 
Of late years the craze for low prices has so demoral- 
ized buyers that they no longer pay much attention to 
the quality of goods, some of which are essentially 
dangerous and some essentially safe. Some responsi- 
bility ought to attach to employers who provide tools 
for their men's use without taking pains to procure 
those which are free from danger. It is a mechanical 
heresy that one emery wheel is as good as another. 
The truth is that there are a number of safe varieties 
and a greater number of unsafe ones. 

The Tanite Company, 
T. Dunkin Paret, President. 

Stroudsburg, Pa., July 30, 1891. 




engaged in these experiments that I discovered that 
Apostoli had made the same claim. 

The instrument consists of a glass slide, in the cen- 
ter of which is a sunk cell. Two grooves, each % of an 
inch long, run from the sunk cell outward. Two brass 
pieces are fitted over the extremities of the slide in 
such a way that the rounded points, theundersurfaces 
of which are lined with platinum, will extend over the 
outer ends of the grooves. These rounded points do 
not touch the glass, but are raised above the grooves 
about % of an inch. 

Binding posts are attached to the brass pieces for 
connection with a battery. To apply the instrument 
a sufficient quantity of the fluid containing the bac- 
teria should be used to fill the sunk cell and grooves. 
A cover glass is placed over the cell and its contents. 
Two small clean sponges saturated with either the fluid 
or distilled water are then placed underneath the pla- 
tinum points and in contact with the fluid in the 
grooves. The bacteria are now ready for observation, 
the electricity is turned on and the quantity noted by 
the milliampere meter until all signs of germ life dis- 
appear. They can afterward be cultivated on gelatine 
in the usual way, if desired, to determine whether 
their vitality has been entirely destroyed. Other uses 
for this slide will readily occur to one working in the 
same field. For example the effect of electricity on the 
blood and different tissues. I have found this instru- 
ment very satisfactory, not only as an easy but as a 
quick way of finding out the amount of electricity re- 
quired to destroy these micro-organisms. 

Robert L. Watkins, M.D. 

320 W. 145th St., New York. 



There is noway to bend wood better or cheaper 
than by steaming. 



The Artificial Production of Rain. 

To the Editor of the Scientific American : 

I have read in our daily papers lately of the produc- 
tion of rain by means of mechanical appliances, and 
also by explosives, and that our government has set 
aside a sum for experiments by the latter process. 

If they are successful, is there not great danger in 
store for us, as every person having the means could'use 
these appliances and rob the atmosphere of its moist- 
ure t And what a wet time we would have ! Those 
owning small water power would want rain nearly all 
the time to drive their increased maehinery, while the 
tillers of the soil would want dry weather to develop 
their crops ; but what is more serious to think of, what 
effect would the heat of the sun have on the earth if 



Invisible Photography Made Visible. 

To the Editor of the Scientific American: 

Most amateur photographers have at some time in 
their career ushered the family or their friends into 
the dark room, with its mysterious light, to witness 
that wonderful and interesting process — the develop- 
ing of a negative. 

This is certainly very entertaining, but they must 
remember that the ladies are averse to this semi-dark- 
ness, especially when the color of the light does not 
euit their complexion. When I wish to 
entertain my friends now with photogra- 
phy. I produce a dozen or so perfectly 
white sheets of paper, and in open day- 
light, or lamp light, immerse them one 
by one in a solution, and slowly a beauti- 
ful positive picture appears and remains 
permanent. 

The process is as follows : Take an 
ordinary silver print, wash and fix in a 
solution (ordinary strength) of hypo, soda, 
with an addition of teaspoonful of bicar- 
bonate soda to the pint. No gold must be used. 

Wash the prints well, and immerse in a saturated so- 
lution of chloride of mercury. A part of the chlorine 
passes over to the silver of the picture and changes the 
brown silver particles into white chloride of silver, 
which is invisible on the white paper. At the same 
time subchloride of mercury (mercurous chloride), 
which contains less chlorine than the chloride of mer- 
cury, is precipitated. This body is also white, and 
therefore invisible on the white paper. 

When the paper is perfectly white, wash in clean 
water and dry. These prints will keep any length of 
time and light cannot affect them. 

To develop, place the print in a solution of ammonia 
or hypo, soda and the picture will slowly appear. 

A. Smedley Green. 
4517 Main Street, Frankford, Pa. 



Oddities about Fleas. 

Nothing curious about a flea, eh 1 Let us see. Put 
one under a strong microscope. What a transforma- 
tion ! It seems to be clothed in armor " from head to 
foot " formed of brown, overlapping plates, that are 
so exceedingly tough as to be almost indestructible. 
Its head is small and very thin, with a single black 
eye on each side, the rays of light scintillating through 
the tiny optic like sparks of fire. Puget managed to 
look through the eye of a flea with his powerful glass, 
finding that its surface diminished objects in size while 
it multiplied them in number — a man appearing like 
an army of fairies, and the flame of a candle becoming 
a thousand tiny stars. From the shape of its head, 
and for other reasons, the flea is supposed to use but 
one eye at a time. The offensive weapon of the little 
creature is composed of two palpi, or " feelers," two 
piercers and a tongue. When it feeds it stands erect, 
thrusting thiR sucker into the flesh, and will eat with- 
out intermission if not disturbed. 

The flea's manner of breathing is still undetermined, 
but it is thought to be through two small holes at the 
end of the palpi. — St. Louis Republic. 

«ni» 

The upper part of a room heated by a furnace is 
always hotter than the floor. The difference is not a 
uniform amount, but varies with the temperature out- 
side, the colder weather making a greater difference 
between the floor and ceiling temperature. You may 
have 5, 10, or even 20 degrees difference between the 
floor and ceiling. 
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GYMNASTIC EXERCISES WITH THE STICK. 

Among the various forms of gymnastic exercises, 
some of the simplest and best are those that are per- 
formed with a stiff stick about five feet in length and 
three-quarters of an inch in diameter. It may be 
turned out of strong wood, but we consider as prefer- 
able a section of a bamboo pole, for it is light, strong 
and smooth. It may be cut from the smaller part of 
an ordinary bamboo Ashing pole, which, undressed, 
sells for a quarter of a dollar. 

The stick is to be held by the hands in front of the 
body and the arms then lifted, and the stick thrown 
over the head to a position in the middle of the back. 
Inflate the lungs and hold the breath during the exer- 
cise. This may be repeated a (number of times, and 
will be found excellent in developing the breast and 
lungs. With the stick held in the position last de- 
scribed the body may then be rotated, holding the 
knees firm and the feet with toes turned out. This 
helps to develop the muscles of the loins. 

Then, holding the stick in a vertical position down 
the back, the body may be swayed back and forth 
sidewise, and in that way the various muscles of the 
back, loins and arms developed in a high degree. 

We have now to call attention to a more difficult 
form of exercise with the stick, which is illustrated in 
the diagrams herewith presented. In the position 
seen in Pig. 1 the stick is held horizontally behind the 
body. Oare should be taken to place the fingers and 
thumbs on the stick in the manner shown in the en- 
graving. The next movement, shown in dotted lines, 
Fig. 1, still holding the hands upon the stick as first 
described, is to bring the stick over the head in front 
of the body, into the position shown in Pig. 2. It will 
be noticed that the elbows, in this case, are, by the 
movement described, bent outward. Take care that 
the stick is held in the hands as represented in Fig. 2. 

The next movement, shown in dotted lines, Pig. 2, is 
to lift the right leg and place it over the right arm in 
front between the stick and the body, as indicated in 
Fig. 3, and to carry down the leg to the floor as indica- 
ted in dotted lines, Fig. 3, bringing the stick outside 
of the leg, which necessitates the stooping posture 
shown in Pig. 4; then carry the stick back along exte- 
rior of the body as shown in dotted lines, Fig. 4, to po- 
sition shown in Fig. 5, thence along the body to middle 
of back, as shown in dotted lines, Fig. 5, and bring 
the stick up into horizontal position between the 
legs, as shown in Fig. 6. The last and final movement 
is simply to lift the left leg back over the stick, which 
will then be in front of the body in the position shown 
in Fig. 7. The exercise may be repeated in reverse 
order, commencing with Fig. 7 and going back to Fig. 
1. This looks like a very simple exercise, but to those 
who are unaccustomed to its performance it will be 
found at first difficult to accomplish; but do not be 
discouraged. With perseverance, any person, young or 
old, can finally succeed. Its practice will be found of 
very great advantage in promoting the strength and 
suppleness of the muscles, not only of the arms and 
legs, but of the hands, wrists, knees, shoulders, chest, 
loins, back, and other parts of the body. 

Exercises such as we have described are of the high- 



found to be insensible to pinching and her muscles 
were flaccid. Both tumors were removed without her 
having taken a drop of chloroform, and after the ope- 
ration she declared she had not felt a particle of pain. 
The doctor very facetiously adds : "To the time she 
left the hospital she firmly believed in the potency of 
the anaesthetic which had been administered." (" Influ- 
ence of the Mind upon the Body," Tuke.) 

— ■ — ■ » i » i «• — 

AN IMPROVED CAR COUPLING. 
The device shown in the illustration is adapted to 
automatically couple cars having drawheads of differ- 
ent height, and may be operated from the side or roof 
of the car for uncoupling. It has been patented by 




BENTLEY'S CAR COUPLING. 

Mr. William Bentley, of Lethbridge, Northwest Terri- 
tory, Canada. The main portion of the drawhead is 
held between longitudinal timbers of the car frame, 
where it is supported by cross bars to have a sliding 
movement. At the inner end of the drawhead is a 
guide bar sliding through an aperture in a cross tim- 
ber and a block, the buffer spring mounted on the 
guide bar cushioning the drawhead in the usual way. 
Upon the drawhead body is secured the rear end of a 
drawbar, the forward end of which has a rearwardly 
curved draught pin adapted to slide in a vertical slot 
intersecting the throat cavity of the drawhead near its 
forward end. The drawbar may be in the form of a 
flat plate spring, as shown in the illustration, or may 
be a rigid plate, with the forward portion hinged to 
the rear portion. A rocking lever is pivotally sup- 
ported in a keeper on the end of the car, the outer end 
of the lever extending within convenient reach from 
theside of the car, a short arm near the inner end of 
the lever being connected by a link or chain with the 
outer end of the drawbar. A draught rod is also con- 
nected with the end of the rocking lever and extended 
to the roof of the car, whereby the lever may be ope- 
rated from this position. 

Directly above the drawhead is a longitudinally 
moving latch bar, whose motion is controlled by a pin 
and a spiral spring, the front end of the latch bar 
normally projecting under the rocking "lever, so that 
when the lever is operated to raise the draft pin it will 
push back the latch bar, the lever being rested on the 
latch bar after the coupling link has been released to 
retain the draw-bar in uncoupled position. A pin 



which is connected to an apron, which the spring is 
designed to support in an inclined position to receive 
the free end of an approaching link, when the coup- 
ling is in the proper position, as shown in the picture. 
This apron is also pivotally engaged by vertically 
sliding, spring-pressed rods, and hangs pendent below 
the drawhead when unsupported. It is designed, by 
slight changes, to apply this improvement to the 
ordinary form of drawhead. 



A Science Ship. 

At a recent meeting of the Royal Society of Edin- 
burgh, the Prince of Monaco read a paper, giving a 
description of a new yacht which he had specially built 
for the study of " Oceanography," and of the methods 
which he had adopted for carrying out the work. The 
yacht has a displacement of 650 tons, and was provided 
with steam power in such a way as to reserve as much 
space as possible for the arrangements necessary for 
engaging in serious scientific work, having in view at 
the same time the wants of family life. The engine 
room was sufficiently large to accommodate, besides 
the engines, various apparatus, including a dynamo, 
an ammonia freezing machine, and a water still, all of 
which were under the charge of one engineer. Besides 
being lighted throughout by electricity, the vessel was 
provided with a search light of 10,000 c. p. for illumin- 
ating the surface of the sea during night operations. 
Other special fittings were a refrigerating chamber and 
a cold chamber, several laboratories, winches, and 
cables suitable for making deep sea soundings. The 
actual equipment of the vessel allowed soundings to 
be made in the ocean to a depth not exceeding 8,000 
meters, and of apparatus being let down to the bottom 
at depths up to 6,000 meters, with the least possible 
difficulty. The maximum speed of the vessel was 9 
knots, but during scientific operations which required 
a low speed the rate might be reduced to 3 knots by 
using only one of the two boilers with which the vessel 
was Acted, thus economizing the consumption of coal. 

The object of the Prince's investigations has been to 
investigate the direction and velocity of the great sur- 
face currents on the ocean and in the mapping of these 
he had made considerable progress. Oceanography 
would shortly be enriched by a chart of surface currents 
which he was preparing from the data furnished by the 
floats, to the number of 1,700, which he had thrown 
overboard in three distinct regions between Europe and 
America. Possessing exact and authentic information 
as to the departure and arrival of a great number of 
these floats, he had been able during the past three 
years to follow their successive appearances, and to 
construct his chart under conditions of exactitude 
which made of it an experimental document worthy of 
complete confidence as regarded the general direction 
and the mean velocity of the currents of the North 
Atlantic. Very valuable observations had also been 
made in zoology, and numerous new species discovered 
in the course of the operations. 

»<«»«■ 

Improved Refrigerator Cars. 

We had the pleasure of examining, on the tracks of 
the Central Railroad of New Jersey, at Communipaw, 




GYMNASTIC EXERCISES WITH THE STICK. 
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est benefit to young persons o both sexes, who should 
make a practice of going through a series of them 
every day. They require but little time and for home 
gymnastics are unequaled. They are promotive of 
good health, beauty, and symmetry of the human 
figure. 



Power of Mental Impressions. 

In 1862 Mr. Woodhouse Braine was called upon to 
give chloroform to a nervous, hysterical girl for the 
purpose of having two tumors removed from the scalp. 
In order to accustom her tobreathing through the 
inhaler before giving her chloroform, he placed it over 
her face and she at once began to breathe rapidly 
through it. In half a minute she said, "Oh, I feel it, 
I feel I am going off." Immediately after she was 



on the drawhead enters a groove on the under side of 
the latch bar, and is adapted to push the bar rear- 
wardly, and disengage the rocking lever, as the draw- 
head is moved backward by the concussion of opposing 
cars as they come together for coupling, the draw-bar 
then hooking the entering coupling link. A trans- 
verse rock-shaft is also mounted near the end of the 
car, with a handle bar projecting from each side, and 
this shaft has a short cam toe engaging a pin on the 
latch-bar, whereby the latter may be moved rear- 
wardly to release the rocking bar and permit the draw- 
bar to fall and engage its hook with an entering link. 
The rocking lever also passes through a second guard 
or keeper plate, through a vertical slot in which, above 
the lever, projects a pivoted rock-arm, connected at its 
outer end to a strong spiral spring, the lower end of 



two new Eastman refrigerating and beater cars, one an 
automatically heated and ventilated car for winter 
business, with late and important improvements ; the 
other an automatic refrigerator car, constructed upon 
novel principles, the circulating air currents being, it 
is said, automatically controlled, so that a uniform 
temperature of any given degree can be produced and 
maintained by simply placing an index pointer on the 
number representing the degree of temperature de- 
sired, and when that given degree is reached, the un- 
necessary consumption of ice ceases, and a large sav- 
ing, not only in ice, but in expense and delay occa- 
sioned by re-icing en route, is accomplished. It is 
claimed this car will safely carry fruit, or any freight 
requiring refrigeration, from California to New York, 
without re-icing en route 
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RECENTLY PATENTED INVENTIONS. 
Engineering. 

Heat and Mechanical Energy.— 

Hermann Mehner, Uackettetown. N.J. This invention 
is for a method of transforming heat into mechanical 
energy analogous to the theory of Sadi Carnot relative 
to a thermo-dynamicul cycle of operations, in which a 
substance is finally brought to the same state in all 
respects as it had at the beginning. The method is 
stated to consist principally in changing the heat form 
of energy into a physico-chemical form and vice versa, 
: lie additional heat which maybe stored in water in 
which saltpeter is dissolved being used to illustrate the 
application of the invention. *' By exhausting hot 
steam into the hot salt a full condensation takes place 
without the help of any cool substance or body, no heat 
being carried off, and the entire amount being locked 
up in the molten mixture, to be transferred into a suit- 
able boiler and transformed into steam at a somewhat 
higher temperature, whereby steam of higher pressure 
is made, and at the same time saltpeter in a dry state is 
again obtained and also the absorbed heat, heating 
being done with crystallizing salt, and the steam after 
doing its work being again condensed by the salt." 
The use of other solvents or volatile solutions and com- 
binations of salts is provided for, admitting of a large 
number of modifications of the process in its practical 
application, the end being in each case to use mixtures 
by which the heat now lost in operating motors may be 
recovered and returned to the cycle of operations of 
the motor, proceeding in reverse order as regards the 
reactions by which the " heat binding" substances em- 
ployed are affected. Twelve claims are embraced in 
this patent, and the final claim, which is very compre- 
hensive, is for " a method for actuating a thermo- 
dynamical machine by first binding the waste heat of 
the machine by dissolving solid substances in the 
vapors or their products of condensation to form a 
liquid, and then desiccating the liquid at a high tem- 
perature to recover the solid substance and the vapor 
containing the waste heat and the additional new heat 
of a high temperature introduced by the desiccation to 
form power to drive the machine.''' 



Railway Appliances. 

Car Coupling.— Charles E. Seabury, 

Stony Brook, N. Y. This is an improvement on a 
former patented invention of the same inventor provid- 
ing means for automatically coupling cars, the im- 
provement specially providing means for holding the 
coupling link in a perfectly straight position, so that it 
will b« sure to enter the drawhead of an opposing 
coupling. For this purpose the drawhead is made with 
a concave recess in the top, and attached to the link is 
an upwardly curved spring to fit the recess. The spring 
also allows the link to be moved to one side or the 
other or to be moved vertically, so that it may be made 
to enter a higher or lower drawhead. 

Car Body.— John Turner, New York 

City. This invention covers a novel construction, es- 
pecially adapted for horse, cable, and electric cars, and 
designed to give greater air space and more head room 
than is usual in the cars at present in use, while the car 
will not be higher, wili be very strong, and can be 
built at the minimum cost. The construction also pro- 
vides for the perfect ventilation of the car, and the ar- 
rangement is such that the ventilating apparatus may 
remain open in inclement weather without admitting 
rain or snow to the interior of the car. 

Signaling Device. — William New- 
comb, Johnsonville, N. Y. A semaphore blade attach- 
able at different points on a pivotally supported sec- 
tional hub has interior springs to counterbalance the 
weight of the blade, and is arranged for operation in 
connection with batteries and circuit wires and devices 
on a locomotive and at statins to set signals automati- 
cally by the action of electricity and gravity, to pro- 
tect the moving train in front and rear. The mechan- 
ism is so constructed that a visual signal is exposed 
which may also be seen in the dark, thus protecting the 
train by night as well as in the daytime. 

Railway. — William S. Herrington, 

San Francisco, Cal. This invention provides for a con- 
struction especially designed for use in cities, in which 
the track is underground while the body of the car is 
above ground. A tunnel of uprights, bases, ties and 
braces, is constructed just below the pavement, and 
the casing of this tunnel is formed with a continuous 
central slot at the top, widened at curves, the trucks 
riding on their wheels on the tracks laid in the base of 
the casing, having each an upwardly extending hollow 
extension supporting a disk with a hub, on which the 
car bo.iy is swiveled. The roadbed will thus be formed 
independent of ordinary roughness of the surface, the 
track will not interfere with travel and cannot be ob- 
structed by bhow, and the danger from runover acci- 
dents is greatly reduced. 

Car and Brake for Logging Rail- 
ways.— John N. Valley, Jersey City, N. J. Two pa- 
tents have been granted this inventor, in addition to 
one for a logging railway heretofore granted the same 
inventor, the construction of the road, carriages and 
brake being also applicable for general use in trans- 
porting passenger cars, freight, etc., in situations where 
a quickly made and inexpensive structure is called for. 
The railway structure is elevated, and consists of a 
longitudinal log stringer supported by Jaterally diverg- 
ing posts hangers from the stringer supporting the track. 
The frame of the carnage is TJ-shape, its upwardly 
ranging sides or legs carrying the car wheels to ride on 
each side of the suspended track. From the bottom of 
tM carriage depend hookB for supporting the load. 
The drawbar is bolted to the yokes forming the carriage 
frame, and extends beyond both ends, forming buffers, 
several cars being tnus conveniently coupled together. 
The brake for tnis carriage is of novel form, and the 
brake shoes, instead of being applied to the wheels, are 
adapted to be brought to bear with great force against 
the sides and* bottom of the track, giving a power of 
braking that is especially desirable in mountainous 
regions where steep gradea are frequent. The brake is 
of simple and strong construction, anOVhe brake lever 
Is in convenient reach of the car or train operator. 



Mechanical Appliances. 

Toothed Gearing. — Matthew P. 

Campbell, Glasgow, Scotland. This invention provides 
a wheel having angular pivoted teeth with enlarged 
roots adapted to bear against each other, the teeth 
being free to oscillate on their pivots, the distance of 
the teeth from center to center being constant, while 
their inclination may be varied to accord with screws or 
worms of varying pitch. The pivot pins may be passed 
through a row of holes in a circle around the wheel 
rim, or two towb of staggered holes may be formed in 
the rim, alternate teeth being pivoted in the outer 
circle of holes and the others in the inner circle. This 
gearing is especially adapted for the transmission of 
great power, and iB particularly designed for use on 
wormwheels and worms. 

Machine Wrench. — Marshall Martin, 

Walla Walla, Washington. This is a combination 
wrench and bolt holder, in which the cog die and its 
toothed driving gear and shaft are contained in a hous- 
ing composed of separate plates hinged together, and 
united by a fastening adapted to admit of the housing 
being opened as required. The device is especially 
adapted foruse on therims of vehicle wheels, to hold 
and fasten the screw bolts and nuts which assist in 
securing the tires on the wheels, and for unscrewing 
the bolts when required to remove the tire. 

Sandpapering Machine. — Herbert 

Spoor, Berlin, Wis. In this machine the sandpaper is 
secured about the face of a horizontal cylinder, and the 
material to be operated upon is fed over thecylinder by 
means of feeding rollers, the invention providing for 
the uniform adjustment of the cylinder and of the feed 
rollers, while a reciprocating as well aB a rotating 
motion is imparted to the sandpaper cylinder. The 
construction of the machine is such as to facilitate the 
ready adjustment of its several parts to the work in 
hand, and insure the regular feed of the material 
operated upon. 

Ax Handle Fastener. —Joseph M. 

Didero, Lorain, Ohio. The end of the handle adapted 
to enter the eye of the blade has a transverse central 
slot crossed by a longitudinal slot. A wedge having a 
head fits in the central slot, and side wedges are intro- 
duced into the longitudinal slot, one at each Bide of the 
central wedge, the side wedges having heads with one 
side rabbeted on the under surface to adapt them to fit 
over the head of the central wedge. As an additional 
security, each of the side wedges has an aperture 
adapted to register with corresponding apertures in the 
blade at each side of the eye, and when the handle and 
wedges are in proper position a screw or bolt is passed 
through the registering apertures and through the 
handle. 

Nipple Holder. — Henry B. Spencer, 

Catskill, N.Y. This device consists of a hollow body 
having one end internally screw-threaded and a plug 
adjacent to the threaded portion through which extends 
a squared hole, there being mounted in the threaded 
portion of the body a tapering head with cutting edgns 
and having a shank extending through the hole in the 
plug, while a screw mechanism moves the shank and 
head. This improvement forms a simple and conven- 
ient device to efficiently hold the nipple while a thread 
is being cut on it. 

Chuck Jaw. — William J. C Rowe, 

New York City. This invention relates to extension 
jaws for chucks, providing a simple, economical and 
durable device stepped to receive articles of different 
diameters and capable of being readily attached to the 
jaws of any chuck to increase its capacity. For ihis 
purpose reversible auxiliary jaws are employed, which, 
when turned upon one face, will receive large objects, 
and when turned upon the opposite face, will clamp 
small articles. The auxiliary jaw may be a casting or a 
forging with central opening to receive and neatly fit the 
chuck jaws forming a portion of the ordinary chuck, 
the slotted portion being flat, and smooth and adapted 
to fit closely to the face of the chuck. 

Concentrator and Amalgamator. 

—Jacob Rodermond, New York City. Combined with 
a receiving pan having horizontal rotating arms aud 
teeth on their lower faces, with perforated upright 
blades on their upper faces, a bottomless cup encircling 
their central portion, is a lower pan containing mercury, 
an apertured disk being in the pan and perforated plates 
attached to its upper face, while combined agitating 
and gathering devices are secured to its lower face. 
These devices consist of a horizontal body from which 
depends a spiral blade having its ends laterally curved 
in opposite directions, while there is a tubular connec- 
tion between the upper portion of the upper pan and 
the lower portion of the lower pan, the improvement 
being designed to afford a simple and durable machine 
for treating ores, in which any number of pans may be 
employed. 



Miscellaneous. 

Annunciator. — William C. Dillman, 

Brooklyn, N. Y. A swinaing leaf carrying a mouth 
piece is arranged at the mouth of a speaking tube, a 
catch holding the leaf in raised position, while electri- 
cally operated means are employed for releasing the 
catch, and an electric bell is arranged in a circuit which 
is closed by the dropping of the leaf. When speaking 
tubes from several points all center at a common point, 
this improvement enables a speaker in a distant room 
to indicate positively at the central point the tube 
through which he is calling 1 , as the leaf carrying its 
mouthpiece will be dropped and a bell rung by pres- 
sure on a push button, the bell continuing Lo ring until 
the leaf is again thrown up. 

Washing Sugar.— Ramon F. Cordero, 

Rubio, Venezuela. This invention relates to the wash- 
ing of sugar by alcohol, providing therefor a special 
form of apparatus whereby the same alcohol may be 
retained and used to wash successive charges. Com- 
bined with the Bugar-receiving cone is an alcohol sup- 
ply receptacle having a valved connection with the 
upper end of the cone, an outlet at the lower end of 
which has a glass section, below which and connected 
therewith is a boiler. There is an alcohol-condensing 
apparatus above the boiler, & trapped vapor pipe lead- 



ing from the boiler to the condenser, and a valved pipe 
connecting the latter with the alcohol BUpply receptacle. 
The operation of waBhing ine sugar and condensing 
the alcohol may be kept up in rapid sacccssion, while 
one charge is being washed the alcohol of the pre- 
ceding charge being separated from the molasses. 

Fabric Turfing Tool. ~ Vicente 

Fernandez, Guanajuato, Mexico. This is an embroider- 
ing implement that may be readily carried in the pocket 
and used ou a great variety of work. Its handle carries 
a hollow sleeve, and a spring-pressed rod having one 
end formed into a sleeve is adapted to slide in the 
handle sleeve, the opposite end being Blotted and bent 
to form a presser foot. A rod extends through the 
handle sleeve to one end of which a needle is attached 
so as to project through the presser foot, the position of 
which is regulated by a brake. The tool is easily 
threaded, and may be readily changed to carry a great 
variety of thread, and it may be conveniently operated 
by a single hand. 

Horse Detacher and Brake. — 

Annie H. Chilton, Baltimore, Md. Arranged to slip on 
the ends of the shafts are cuff-like sections, to which 
are connected the traces, the singletree, and locking 
arms to hold the traces in place, the armB being con- 
nected with a spring-actuated locking device, by ope- 
rating which the cuff-like sections may be pulled off 
the shafts. The invention also provides effective 
means whereby, when the horse is released from the 
vehicle, the shafts will be held up from the ground and 
the vehicle will be braked, thus avoiding the danger of 
an upset or of the breaking of the shafts after the 
horse is released. 

Incubator.— Archer H. Burr, Omaha, 
Neb. A double-walled case holds the egg trays, above 
which are located double tanks with their upper com- 
partments open, an outside double tank provided with 
means for heating being connected with the inside 
tanks. The invention is an improvement in that class 
of incubators adapted for automatically supplying the 
egg chamber with the right amount of moisture and air, 
maintaining an even temperature therein if sufficient 
heat is supplied to the heating tank. 

Type Writing Machine.— Eugene A. 

Ford, New York city. This typewriter is designed to 
print a large number of characters or letters without 
the necessity of multiplying keys, while the ink rib- 
bon is automatically moved to unwind from the full 
reel and wind upon the empty one. The finger key is 
specially adapted to rapid work, being so formed as to 
allow the finger to readily Blip from its edge after the 
key is depressed. A series of tubular type arms in the 
machine carry spindles having on their free ends heads 
with different type and different sides, and on the op- 
posite ends segmental pinions engaged by a circular 
rack in any position in which they may be placed, a 
locking and releasing mechanism controlling the rack, 
which is moved by a double-acting key and a series of 
levers. 

Door Track and Hanger.— Charles 

O. Parsons, Milwaukee, Wis. The door track is, ac- 
cording to this invention, supported from the studding 
of a partition wall by end brackets, and intermediate 
brackets, there being preferably three of the latter, one 
at the center and one at each side of the doorway or 
frame. Adjusting screws are provided to elevate or 
lower either end of the track to compensate for any set- 
tling of the building, and cause the doors to hang 
plumb at all times, and this can be done without the aid 
of a mechanic, as the adjusting devices are within easy 
reach without removing parts of the door frame or par- 
tition. The improvement is specially designed for use 
in connection with division doors of living rooms. 

Truss. — Greorge V. House, Jr., New 
YorkCity. This invention providesa trusshaving im- 
proved means for altering the size, form, and relative 
position of the pad, to adapt it for service in all varie- 
ties of hernia. This truss has a pad bulb, made of 
partly elastic material, such as India rubber, etc., ad- 
justable by means of a pivotal shank, entering a car- 
rier plate after passing through a slotted base plate, and 
engaged by a binding screw passing through one of a 
series of holes arranged in rows radiating from the 
pivot shank in a cap plate and in the truss bund be- 
tween the cap plate and base plate. 

Truss Pad.— An additional patent has 

been granted the above inventor for an improvement, 
whereby the production is cheapened and a more con- 
venient, lighter device is afforded. In such cheaper 
grades it is found that good results can be secured by 
using a rigid pad bulb and dispensing with the carrier 
plate, the bulb having on its inner face a nut in which 
works a threaded hub with fixed headed shank, the base 
plate having a slot enlarged at one end to permit the 
head to enter and admit the shank in the slot the pad 
and base plate being adapted for disconnection without 
removing the hub shank, and the position of the pad 
being readily adjustable. 

Lamp Extinguisher.— John B. Green- 

halgh, Blackstone, Mass. This is a simple attachment 
designed to be readily applied to any ordinary lamp 
burner, by which the flame of the wick may be extin- 
guished, and which will operate automatically to put 
out the light when the lamp is overturned. Two hoods 
having depending shanks are pivoted on the wick tube, 
a spring-pressed lever having a cup at one end and en- 
gaging the shanks by its other end, normally holding 
the hoods closed, while a weight resting In the cup of 
the lever holds the hoods open. 

Puzzle.— Elmer E. Jenne, Ilion, N. Y. 

This device consists of a cloBed receptacle containing a 
series of circular spaced ribs provided with non-align- 
ing apertures, the cover having an inlet opening over a 
space inclosed by one of the ribs, and a second opening 
showing solid portions of the ribs. The puzzle is for 
the player or operator to so manipulate the board or re- 
ceptacle that concealed balls may be made to travel 
from the innermost to the outermost circular space and 
back to the starting point. 

Note. — Copies of any of the above patents will be 
furnished by Munn & Co., for 25 cents each.. Please 
send name of the patentee, title of invention, and date 
of this paper. 
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The charge for Insertion under this head is One Dollar a line 
for each insertion ; about eight words to a line. Adver- 
tisements must be received at publication office as early as 
Thursday morni/ng to appear in the following week's issue. 



For Sale— New and second hand lathes, planers, drills, 
sbapers, engines, and boilers, belting, pulleys, and shaft- 
ing. List Bent free. W. P. Davis, Rochester, N. Y. 

Barrel, Keg and Hogshead Machinery. Seeadv.,p.93. 

Presses & Dies. Ferracute Macb. Co., Bridgeton, N. J. 

For best hoisting engine. J. S. Mundy, Newark, N. J. 

MoBt rapid low-priced, manif oldingtypewriter. Patent 
for sale or on royalty. J. J. Green, Boonton, N. J. 

Best Ice and Refrigerating Machines made by David 
Boyle, Chicago, 111. 170 machines in satisfactory use. 

The Improved Hydraulic Jacks, PuncheB, and Tube 
Expanders. R. Dudgeon, 24 Columbia St., New York. 

Screw machines, milling machines, and drill presses. 
Tbe Garvin Macb. Co., Laigbt and Canal Sts., New York. 

C. E. Billings' Patent Surface Gauge. Drop Forgings. 
Bronze Forgings. Billings & Spencer Co., Hartford, Conn. 

" How to Keep Boilers Clean." Send your address for 
free 96 p. book. Jas. C. Hotcbkiss, 112 Liberty St., N. Y. 

Wanted— Capital to take out and sell European patents 
on a first class invention. Address H. E. J., 207 4^ St., 
N. W., Washington, D. C. 

Guild & Garrison, Brooklyn, N. Y., manufacture steam 
pumps, vacuum pumps, vacuum apparatus, air pumps, 
acid blowerB, filter presB pumps, etc. 

Rubber Belting, all sizes, Tl% per cent from regular list. 
All kinds of rubber goods at low prices. John W. Buck- 
ley, 156 South Street, New York. 

Split Pulleys at Low prices, and of same strength and 
appearance as Whole Pulleys. Yocom & Son's Shafting 
Works, Drinker St., Philadelphia, Pa. 

The best book for electricians and beginners in elec- 
tricity is " Experimental Science," by Geo. M. Hopkins. 
By mail, $4 ; Munn & Co., publishers, 361 Broadway, N. Y. 

Wanted— A civil engineer, who 1b also experienced in 
city engineering. Permanent position. Give full refer- 
ences and state salary expected. AddreBS F. W. Mat- 
tbiessen, La Salle, 111. 

CF*Send f or new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway, 
New York. Free on application. 
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hints to correspondents. 

Names and Address must accompany all letters, 
or no attention will be paid thereto. This is for our 
information and not for publication. 

References to former articles or answers should 
give date of paper and piige or number of question. 

Inquiries not answered in reasonable time should 
be repeated; correspondents will bear in mind that 
some answers require not a linle research, and, 
though we endeavor to reply to all either by letter 
or in this department, each must take his turn. 

Special Written Information on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scientific American Supplements referred 
to may be had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

minerals sent for examination should be distinctly 
marked or labeled. 



(3229) F. & L. ask for some information 

in regard to staining cigar box lumber. A. Cigar box 
lumber is prepared by veneering. Whitewood is often 
used as the basis, veneered with Spanish cedar. On 
soaking a piece in water, the thin layer will come off. 

(3230) E. C. A. writes: In our saw mill 

we are running a 54 inch circular sawat700 revolutions 
per minute and another 34 inch saw at 1,200 revolu- 
tions per minute, which runs at a right angle with the 
big saw. The smaller saw is placed about 30 feet from 
the large one and about 8 feet to one side, and runs in 
the same direction. It has a ring of holes 9 inches from 
its center running all around the saw, and when in mo- 
tion everything in the mill can be seen by looking 
through this ring of light as plain as looking through 
common window glass, and everything looks just as 
natural except the large circular saw, which appears to 
be revolving slowly backward, so slow thatevery tooth 
in the saw can be seen as plain as when standing still. 
When stopping the mill, the large saw appears to stop 
long before it really does. What is the cause of this 
strange delusion ? A. The effect described is similar 
to that produced in the stroboscope or zoetrope. It is 
due to intermittent vision and the persistence of tfie 
retinal image. The rate of rotation of the small saw was 
related to that of the large saw in such a way as to per- 
mit of seeing the teeth of the latter only when the teeth 
were in certain positions, thus causing them to appear 
nearly stationary. The revolving saw viewed through 
an instantaneous photographic shutter would appear 
stationary. If viewed through a shutter opened and 
closed once during each revolution of the saw, the eye 
would receive a succession of images which would be 
retained.by the persistence of vision and then blended 
into one continuous image. Tbe small saw acted as a 
shutter in producing this effect. It is not necessary that 
the shutter should be limited to one exposure per revo- 
lution of the saw. There may be a number of expos- 
ures, but to make the saw appear stationary, the num- 
ber should be an aliquot part of the number of teeth in 
the saw. 

(3231) C. A. B. wishes the formula for 

the prepawtiou of the platinum paper used by photo- 
graphers. A. The sensitizing bath is made by dis- 
solving dry ferric hydrate in a concentrated hot solu- 
tion of oxalic acid. The acid is poured on to the ferric 
hydrate until it is just dissolved. Then 12 parts of 
sodium chlopo-platinite are added to the hot solution. 
Tbe whole Is filtered and the Bolutlonthickenedelightly 
by evaporation. The paper well sized la ; aid or floated 
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on the sensitizing bath for five minutes, is then hung 
up to dry, and should be kept dry or in a vessel con- 
taining chloride of calcium placed in a false bottom. 
In printing one-third longer time is required titan with 
silver paper. The print, which is only slightly discerni- 
ble, is next dexterously floated on hot oxalate bath 
heated from 120° to 140° Fah. The developing oxalate 
bath is made as follows : 

Oxalic acid 25 parts. 

Sodium chloro-platinite 2 ** 

Water 250 " 

The picture quickly develops out according as it has 
been printed. It in then washed in dilute hydrochloric 
acid and water baths and dried. See also Scientific 
American Supplement, No. 711, page 11360. 

(3232) J. M. writes : Do you think from 
a sanitary standpoint itwould be proper to discharge the 
sewage of a hotel into a dry well, twenty feet deep, the 
bottom of which is loose, porous sand ? The well will 
be 300 feetfrom the building. And if there would be 
any danger of contaminating the water of a spring 1,600 
feet from the well and which runs from the base of a 
hill opposite to the one on whose side the well will be 
located ? It is the intention to use disinfectants and 
deodorizers in the well; and do you think quicklime 
sufficient? A. From a sanitary standpoint it would 
not be proper to discharge the sewage into the well. 
The better way would be to make a tight cistern of ce- 
ment in the ground to receive the sewage, the con- 
tents of the cistern to be periodically removed and 
spread on the ground at a distance from habitations. 
The well, if used as a receiver of sewage as you propose, 
would be likely to contaminate the spring and other 
waters near or distant, below the level of the bottom of 
the well. Quicklime would be a poor disinfectant. 

(3233) J. C. S. & Co. — The work 

on the specimen of etched glass received was done by 
means of hydrofluoric acid, either in the form of liquid 
or vapor. The entire glass, with the exception of the 
portion to be etched, is covered with a protective coat- 
ing of varnish or wax. If liquid hydrofluoric acid is 
used, the glass is either dipped into it or a wax lip may 
be built up all around the plate and the acid poured on. 
The etching requires 5 or 6 minutes. After the acid is 
poured off, the glass must be thoroughly washed with 
water. According to another method, powdered fluor- 
spar is placed in a lead trough and sulphuric acid is 
poured over it. The glass is laid over the trough face 
down, and the etching is effected by the vapors. Great 
care is required in the use of this acid to avoid inhaling 
the vapors or allowing it to touch the skin. 

(3234) T. H. W. asks : Is there a color- 
less wash or varnish that can be applied to a bright 
metal surface that will not easily rub off and prevent 
rust ? A. Mastic or very thin white copal varnish may 
be used for bright work. 

(3235) J. M. S. says : 1. Will you please 

tel 1 me how an amateur can take photographs in colors ? 
I have tried a mirror back of the plate, without success. 
Also if plates are manufactured for photography in 
colors, if so, where can I buy them ? A. The Lipmann 
process of photographing in colors is only an experi- 
ment and is confined to the solar spectrum. No practi- 
cal process has been formulated. Try Cramer's isochro- 
tnatic plates, which reproduce the color values to better 
advantage. 2. Please give me a formula for making 
blue print paper that will keep for a long while ? A. 
For a blue printing formula see Scientific American 
Supplement, No. 584. 

(3236) R. P. P. writes : Please find in- 
closed.sample of cement taken from a thermometer used 
by packers of canned goods and upon steam boilers, 
which stands heat and pressure of about 300 degrees. 
it is used to form a steam tight joint between the 
thermometer tube and the brass casing. Will you be 
kind enough to inform a yearly subscriber of your 
paper how to make and use this cement, also if it will 
stand brine ? A. The cement appears to be composed of 
plaster of Paris mixed with a solution of silicate of soda 
or soluble glass. You can obtain the silicate through 
the drug trade. It may be plaster of Paris mixed with 
strong solution of alum, or oxide of zinc mixed with a 
solution of chloride of zinc lo to 20 per cent. Either 
cement is applied like plaster of Paris, and will stand 
brine reasonably well, especially the latter. 

(3237) R. H. W. writes: I herewith in- 
close you a box of matches, just as it was opened, except 
two matches taken out. Will you kindly explain, 
through the columns of your journal, how every match 
in the box could be charred in this way. the phospho- 
rus all burned, and no greater combustion. The wood 
part of the match seems to be merely discolored. The 
box containing them shows no mark of violence, and 
is not burned. These matches were packed 1 dozen 
boxes in a paper which was sealed up nearly air tight. 
A. The composition on the end of the matches proba- 
bly contained phosphorus mixed with some compound 
rich in oxygen. If the package was closely sealed, the 
combustion would for want of air be confined to the 
ends of the matches if these became ignited. Moisture, 
if present, would be of great effect in reducing the in- 
tensity of the combustion, and might by itself suffice to 
confine it to the tips. How the ignition occurred can 
only be a matter of surmise. 

(3238) O. McK. writes : 1. I want to 
make a dynamo from which wires run to the motor 
which drives the machine. If you have a Supplement 
telling how to make such a dynamo, please say what 
number it is. A. Supplement No. 600 contains full 
information on the construction of an 8 light dynamo. 
2. What is a laminated armature ? A. A laminated ar- 
mature is one in whicn the core is formed of thin iron 
plates separated by insulation. 3. What candle power 
lamp would this run ? A. The dynamo above referred 
to runs eight 16;candle power lamps. 4. Does distance 
between dynamo and motor have any effect on the 
speed ? A. The distance raaKes a great difference if 
not compensated for by an increased cross section of 
conductor. If the resistance is kept down, the distance 
is immaterial. 

(3239) C. G. A. asks : Can you give 
me any preparation for softening the wings of butter- 
flies and moths, after they have become brittle ? Can 



you tell me of something that will take parasites off 
worms without killing them, and keep large beetles 
from becoming odorous ? A. The wings of butterflies 
are softened by placing the insect on a piece of hot 
clean paper laid on wet sand contained in a jar. In the 
course of 2 to 5 hours the wings are sufficiently soft to 
permit of spreading the same. Parasites can be taken 
off caterpillars by means of a fine pair of pliers, but the 
results are usually not very satisfactory. Large beetles 
are best opened on the tail or belly and the inner organs 
removed to avoid rapid decay and smell. (See Supple- 
ment catalogue.) 

.(3240) H. Gr. wants a formula for albu- 
minizing and silvering paper for photographic printing, 
one that will make paper which will keep for some time 
if possible. A. Vou can purchase albumenized paper 
with less expense than will be required to make it. To 
sensitize albumenized paper that will keep for some 
time, prepare a nitrate of silver solution by dissolving 
sixty grains of silver to the ounce and do not let it get 
lower than 50 grains to the ounce, testing occasionally 
with the hydrometer. After solution of the silver, 
add citric acid drop by drop, until the slight precipitate 
of citrate of silver formed is just redissolved. Float 
the paper on the bath from three to five minutes, and on 
removing, place between sheets of clean blotting paper, 
which may be used over again. Paper thus prepared 
has been kept white and good for nine months and 
tones easily. 

(3241) Gr. G\ writes : I wish to ask if you 
know of any substance to cover large nickel plated 
wrought and cast iron work to stop corrosion during 
transmission to South American ports. From experi- 
ence I know that brass instruments covered with lac- 
quer, notwithstanding being carefully packed, turn 
black and have to be shipped in air tight tin boxes. A. 
A good protection for nickel plated goods for export is 
paraffin applied hot, and the goods then wrapped in 
paraffin or wax paper. Waxed paper bags make an 
excellent waterproof and air tight package. 

(3242) T. B. asks for a formula for ton- 
ing wood prints black, or the color of prints on albumen 
paper. A. Tone with a bath made of — 

Chloride of gold 1 gr. 

Pulverized borax 60 " 

Water . . 4 oz. 

See page 225 of Scientific American, April 13, 1889. 

(3243) J. A. R. says : Please give me a 
good formula for making a preparation which will kill 
the bed bug and destroy its eggs. A. Use corrosive 
sublimate, to be had at drug stores. Druggist will tell 
you how to use it. 

(3244) T. D. McC. writes : In your an- 
swer to query No. 3180, 1 notice what looks like a slight 
error. You say, "' If you divide the voltage by the num- 
ber of watts, you will have the current in amperes re- 
quired." As W = C E, dividing the number of watts 
by the voltage will give the required current, which is 
0"845 ampere. The resistance of motor should be 130 
ohms. 

(3245) D. MeC. S. S. writes : 1. I notice 
in this week's issue of your valuable paper, you state in 
answer to query 3152, ** What is the difference between 
a square foot and a foot square? A. There is no dif- 
ference in area or quantity of surface, but there may be 
a great difference in shape," etc. Now it seems to me 
that though this answer is, when applied to one square 
foot, perfectly correct, it would be liable to be mislead- 
ing when applied to more than one. Thus, for instance 
two feet square would be equal to 2 3 = 4 square feet, and 
I therefore think that the number of square leet in a 
given area of feet square would be best expressed by 
the formula x F. sq. = x* eq. F. Please inform me 
whether this is not correct. A. This is right as far as 
it goes, but your formula only applies to squares, and 
does not take rectangular figures within its scope. 2. 
Also, could you inform me what is the value of ordinary 
carrier pigeons in this country, and would these be 
capable of carrying small packages of say 4 to 8 oz., or 
can they only carry very light letters? A. Carrier 
pigeons can only carry light letters. Their price varies 
with their age, breeding, and proved abilities. 3. Also 
what is the world's total output per annum of platinum, 
and what is the present and what the average price of 
such? A. We have no very recent figures. In 1887. the 
production of platinum in Russia was placed at 113,724 
troy ounces; 2,000 or 3,000 ounces additional were pro- 
duced elsewhere. 

(3246) B. M. I. asks: 1. How is wood 
made into pulp, and how is wood pulp converted into 
paper? etc. A. For wood pulp we refer you to our 
Supplement, Nos. 293, 299. 311, and 570. 2. What is 
** Frankford black " and how is it made? A. It is a 
kind of black, said to be made by burning grapevine 
twigs or cuttings, used in printer's ink. 

(3247) H. H. W. asks : 1. What is the 

chemical formula for aurate of ammonium? A. It is 
of indefinite composition. A typical formula would be 
An 1 4 (NH 4 ) a .3H 3 0. 2. How is it manufactured? 
A. By precipitating a solution of gold with ammonium 
hydrate and boiling in an excess of the same; or by 
digesting auric hydrate in a solution of ammonium 
sulphate. 3. What is its explosive power compared to 
nitroglycerine? A. Probably % that of nitroglycerine. 
4. What is the highest explosive known? A. Of the 
commercial explosives, nitroglycerine. 5. Can ful- 
minate of silver or mercury be exploded without drying 
or removing from the liquids from which It is produced? 
A. Safety is secured by keeping them immersed in 
water, yet explosion while so immersed is at least a 
possibility. 6. Will nitric acid and glycerine produce 
enough heat on uniting to explode itself? A. No. 

(3248) L. M. asks : 1. I have some 
specimens of satin spar that have been cut into gems 
for setting. They are beautiful, but are very soft. Is 
there any way of hardening them, also can they dp. 
colored, and how? A. They cannot be hardened D or 
satisfactorily dyed. 2. What way is there of preserv- 
ing natural colors, in dried and pressed flowers, etc.? 
A. Only by avoiding exposure to light. 3. I have 
specimens of quartz, clear and white trystals, etc., 
that have been naturally stained ted and yellow 



by sulphur, iron and alum. What chemicals or receipt 
can I use that will clean them and remove the 
stains without injuring the specimens? A. You can 
boil in strong hydrochloric or sulphuric acid without 
effect on the quartz. 4. Where can I buy agate and 
jasper in the rough, in vicinity, and price per lb., also 
Mexican onyx that is used in New York, and any other 
semi-precious stones for ornamental and fancy work, in 
rough and polished? A. Address Tiffany & Co., or 
Eiraer & Amend, of this city. 

(3249) J. R. N. asks : What is the metal 
gallium? Where found? Whatareits uses? And how 
long has it been known? A. Gallium is an exceedingly 
rare metal, and hitherto only a chemical curiosity. It 
is found in zinc blende from the Pyrenees and other 
localities. It was found in 1875, by Boisbaudran. 

(3250) Gr. A. D. asks : 1. "What is an alum 
cell? What is an iodine cell, and how can I construct 
them? The above are mentioned in "Experimental 
Science," on page 189, under radiometer. A. An alum 
cell ie a tank with plate glass sides filled with a strong 
solution of alum. It stops most of the heat rays while 
allowing the light rays to pass. For use in an ordinary 
lantern, the cell should be % inch thick. An iodine 
cell may be made with glass eides, but. rock salt is used 
when perfect results are required. The cell should be 
2 inches thick. The solution is made by dissolving 
iodine in bisulphide of carbon. The solution should 
be a saturated one. This cell stops the light rays and 
allows the heat to pass. 2. Also a selenium cell, and 
how can it be made? A. Selenium is rubbed on a 
heated brass grating; the heat melts the selenium, and 
some of it enters the spaces in the grating. When the 
selenium has cooled and crystallized, the cell is ready 
for use. You will find a full description of the photo- 
phone in " The Telephone," by G. B. Prescott. 3. Is 
it possible to reduce the resistance in a vacuum tube 
for the passage of the electric current to an equivalent 
of, let us say, the resistance of dilute sulphuric acid? 
A. It would be impossible to reduce the resi-tance to 
that extent. The resistance of an ordinary vacuum 
tube is about as small as it can be. 4, How much are 
five degrees Fahrenheit expressed in heat units? A. 
A heat unit is the amount required to raise the tem- 
perature of one pound of cold water one degree Centi- 
grade. The Centigrade scale can be converted into 
Fahrenheit according to the following formula: 

Centigrade x 9 



+ 33 = Fahrenheit. 



5. Where could I buy an air pump (piston pump) of 
good reliable make which would not be too expensive? 
A. You can buy air pumps from any of the dealers who 
advertise in our columns. 

(3251) G. A. H. asks : In rewinding a 

small electric motor, say about one-eighth horse power, 
to adapt it to Edison 110 volt circuit, what should the 
resistance be In the fields and armature, and the best 
way to connect up shunt or series ? A. The resistance 
of the machine should be such as to use the amount of 
current required for the power needed. An electrical 
horse power is 746 watts. A watt is one ampere multi- 
plied into a volt. If you require one-eighth horse power, 
you will need about 93 watts. Your E. M. F. is 110 
volts; therefore, if you divide the number of watts by 
the voltage, you will have the current in amperes re- 
quired, which is 0*84 ampere. Now, to arrive at the 
total resistance of the machine, you will divide the volt- 
age by the amperage, which will give you 130 ohms. 
Of this amount, if the machine is series wound, the re- 
sistance of the field magnet should be abont one-half 
that of the armature, while if it is shunt wound, the re- 
sistance of the field magnet should be about fourteen 
times that of the armature. 

(3252) F. H. B. writes : I have been re- 
winding a small motor for 110 volts, and about the same 
time you answer question number (.3180) C. A. H. I 
have been questioning Its correctness in my own mind 
and would like to ask you if am not correct and your 
answer is wrong; 746wattsdivided by % gives 93 watts 
required. Now, you say divide the voltage by the num- 
ber of wattsand gives 1*18 amperes; but I think to di- 
vide the watts by the voltage is correct, which gives 
0'84 + ampere. Now divide the voltage by amperes.and 
it gives 130"& + ohms resistance of wire, instead of 92 
ohms. I think this way is correct, because watt is volt- 
age multiplied by amperes. Now, having the watts 
and voltage, the ampere must be the number of times 
the voltage is into the watts, instead of watts into volt- 
age, as you state in that'answer. A. You are correct in 
your conclusions in regard to determining the amper- 
age and resistance of the motor. The reply referred to 
was erroneous, the same is corrected in this number of 
the|paper. 



Baling press, W. G.Tuten 457,173 

Bars, machine for moulding and condensing 

round, J. R. Jones 456,957 

Battery. See Galvanic battery. 

Beam end and protector, E. Grinnell 456,950 

Bearing, ball, H. Howard 456,955 

Bed and dressing case, combined folding, G. W. 

Sanor 456,965 

Bed bottom, Bonnell & Lambing 457,041 

Bed, folding, F. Ansley 456,932 

Belt clamp, G. P. Keneban 457,123 

Belt coupler, N. H. Roberts 457,012 

Belt fastener, H. Kerr 456,902 

Belt fastener, J. A. Kerr 456,993 

Bicycle, safety, A. L. Garf ord 457.080 

Blast furnace, H. Kennedy 457,202 

Blasti ng plug, R. J. Bolt 45*1,978 

Board. See Bread board. Wash board. 

Boats, foot rest tor row, E.E.Truscott 457,236 

Boiler. See Steam boiler. 

Book trimming machine, C. Seybold(r) 11,184 

Boot or shoe last, E. O. & G. A. Krentler 456,994 

Border cutter, W. J.Adams 456,928 

Bottle filling machine, Smith & Marcey 457,229 

Bottles, etc., apparatus for finishing necks of, S. 

C. Stancliffe 457,035 

Box. See Letter box. 

Box fastener, T. L. Firestone 457,311 

Braiding machine, J. Thomas 457,170, 457,171 

Brake. See Car brake. Wagon brake. 

Breadboard, A. S. E. Metcalf 457.052 

Bridge, L. Pulliam 457,291 

Bridge gate, C. R. Hanson 457,275 

Broiler, vertical, J. Gibbons 457,316 

Brush, tooth, F. M. Osbora 457,007 

Buggy beater, E. Richards 457,214 

Burner. See Gas burner. 

Bustle, W. Townsend 457,172 

Butter extractor, centrifugal, C. A. Johansson (r) 11,183 

Button or stud, cuff, S. C. Scott 457,034 

Button setting machine, W. M. Gerkey 457,268 

Cane slicing machine, sugar, E. Schulze 457,221 

Cane with removable tobacco pipe tubes, etc., 

walking, H. Killenberger 457,160 

Cap, I. Bash 457,069 

Car brake, G. E.Johnson 456,958 

Car brake, electric, C. R. Arnold 457,067 

Car brake, electric, E. Verstraete 457,016 

Car brakes, device for automatically operating, 

J. H. Fox 457,313 

Car coupling, W. R. Anderson 456,930 

Car coupling, A. Asbell 457,241 

Car coupling, R. Clinton 457.108 

Car coupling, C. F. Comstock 457,076 

Car coupling, A. Fontayne, Sr 456,987 

Car coupling, E. N.Giflord 457,154 

Car coupling, J. Green 457,048 

Car coupling, O. W. S tublefleld 457,096 

Car coupling, steam or air, J. Blattner 457,246 

Car, hand E. Courtright 456,982 

Car label holder, self-locking freight, D. R, Proc- 
tor 457,031 

Car propelled by electricity, S. H. Short 456,970 

Car replacer, J. E. Norwood 457,326 

Car spring, E. Cliff 457,074 

Car wheel, G. W. Seylar 457,094 

Car wheel lubricator, A. W. Ward 457,019 

Cars, electricmotor for street, Thomson & Rice, 

Jr 457,036 

Cars, sanding device for street, N. Newman 457,325 

Carding engine, C. L. Hildreth 457,31!) 

Carpet fabric, ingrain, Patterson & Walker 457,288 

Carriage, folding baby, T. Nesom 457,006 

Carrier. See Cash carrier. 

Cart, ash, D. M.Holmes 457,320 

Cartridges, automatic pouch for, G. Minislni 457,053 

Carving machine, S. F. Moore 457,165 

Case. See Lock case. Ticket case. Watch case. 

Cash carrier, J. M. Caille 456.980 

Cash indicator and register, C. B. Hopkins 457,199 

Cash register and indicator, I. D. Boyer 457,249 

Ceilings, walls, etc., ornamental metal panel for, 

J. H. Ewing 457,310 

Chair. See Dental chair. Swinging chair. 
Chairs, spring attachment for base rocking, A. B. 

Stevens 457,137 

" Lockhard 457,162 



TO INVENTORS. 

An experience of forty years, and the preparation of 
more than one hundred thousand applications for pa- 
tents at home and abroad, enable us to understand the 
laws and practice on both continents, and to possess un- 
equaled facilities for procuring patents every where. A 
synopsis of the patent laws of the United States and all 
foreign countries may be had on application, andpersons 
contemplating the securing of patents, either at home or 
abroad, are invited to write to this office for prices, 
which are low, in accordance with the times and our ex- 
tensive facilities for conducting the business. Address 
MUNN & CO., office Scientific American, 361 Broad- 
way, New York. 
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United States were Granted 

August 4, 1891, 

AND EACH BEARING THAT DATE. 

ISee note at end of list about copies of these patents.] 



Check, baggage, J. K. Lockha 
Chopper. See Cotton choppe 
Chrome yellow, making, F. W 



Airbrakes, slack take-up for, A. P. Riggs 457,215 

Alluy and producing it, H. Mar beau 457,205 

Armrest. J. W. Aldrich 456,929 

Armature for dynamos or motors and windingthe 

same, F. A. Weasel 457,065 

Axle cutter, F. E. Beardsley 456,935 

Axle lubricator, car, E. Best 457,023 

Badge, society, J. L.Thornton 457,098 

Bag. See Feed bag. 

Bag handle, El sentnan & Van Bree 457,112 

Bale tie, Reed & Turner 457,292 

Baling press, C. T. Anderson ».* 457,177 



W. Ihne 457,028 

Cider mill, J. L. Robrer 457,217 

Cigar fillers, machine for making, M. Van Gulpen. 457,238 

Cigar stand and holder, Vint & Goldberg 457,067 

Cigarette machines, cigarette drawing band for, 

O. W. Allison 456,976 

Clamp. See Belt clamp. 
Cleaner. See Track cleaner. 

Clock, electric, Menns & Dudley 457,030 

Clocks, repeating mechanism for, G. H. Blakesley 457,024 

Clothes drier, W. Glanzer 457,114 

Clothes pin, J. Kimmel 457,121 

Cock, ball, J. McNeil 457,006 

Commutator or contact brush, L. Paget 457,3*27 

Compass, ship's, Knudsen & Norholm 457,161 

Cooker and dish washer, combined steam, H. A. 

Shepard 457,224 

Cooking vessel, S. H. Mitchell 457,208 

Copying and recording apparatus, autographic, A. 

L. Peirce 457,289 

Cores, device for supporting and centering, F. L. 

Badger 457,021 

Cotton chopper, J. A . Baugh 457,040 

Coupling. See Car coupling. Electric light shade 

coupl ing. Sh aft coupling. 

Crushing and grinding mill, T. C. Cadwgan 457.14R 

Cutl'holder, H. D. Mugerditchyan 457,210 

Cultivator, F. B. Harvey , 457 198 

Curbing, metallic, I. L. Landis 456,995 

Curtain fixture, L. Kabn 457,119 

Cutter. See Axle cutter. Border cutter. Meat 

cutter. 

Cutter bar adjuster, G. Lake 457,051 

Cutting apparatus, N. Clouse 457,0,5 

Dental anodyne, G.I. Keener 457,201 

Dental chair, D. Stuck 457,059, 457,060 

Dish washing basket, C. A. Haskins 457,318 

Dish washing machine, C. A. Haskins 457,317 

Disks and washers, device for cutting, J. L. Sigs- 

bee 457.227 

Door check, pneumatic, A. Dudden 456,945 

Door guard, F. L udewig 456,998 

Drawers, W. H. Paul 457,130 

Dredging apparatus, R. H. Fraser 457,314 

Drier. See Clothes drier. 

Drill. See Grain drill. Rock drill. Stone drill. 

Drill, W. N.Packer 457,009 

Drum, heating, S. Loew 457,282 

Electric conductor, E. M. Boynton 457,106 

Electric conductor support, E. M. Boynton 457,105 

Electric currents, system for conducting, E. Britt 456,979 

Electric elevator, F. B. Perkins (r) 11,185 

Electric light shade coupling, P. Levison 456,997 

Electric machines, automatic brush shifter for 

dynamo, T. E. Adams 457,330 

Electric machines, brush holder for dynamo. 8. 

H. Short 457,226 

Electric switch, W. C. Bryant 457,300 

Electric switch, L. D. Castor 457,301 

Electric systems, mechanical switch for, C. Dauf- 

f enbach 457,110 

Electric track signal, M. W. Parrish 457,058 

Electro-magneto cut-out, S.H.Cobb 456,940 

Elevator. See Electric elevator. 

Elliptic spring, P. N. French 457,266 

End gate, W. A. Hall 457,274 

Engine See Carding engine. Gas motor«ngine. 

Gas or vapor engine. Wind engine. 

Engines, reheater.f or compound, F. W. Dean 457,078 

Envelope holder, L. A. Farnsworth... 456,947 

Evaporating sirup, L. R. Tabor 457,097 

Evaporator, M. SwenBon 457.234 

Extractor. See Butter extractor. 

Eyeglasses, B. A. Capehart 457,253 

Fabric. See Carpet fabric. 

Fan, electric hand, W. B. Luce 457,127 

Feed bag, F. S. Ketchum 457,086 

Feed bag, G. W. Salter 457,032 

Feed bag attachment, G. B. Schmidt 457,220 

Feed water purifier, J. J. Hoppes 457,157 

Fence, Duff ey & Kitselman 457,044 

Fence, flood, H. Huffman, Jr 456 991 

Fence post, sheet metail, F. P. Rosback 457,133 

Fence station device, electric, D. H. Wilson 457,296 

Fence, wire, CM. Kiler *o?,i«» 

Fence wire stringing implement, T. J. Thorp 457,138 

Fertilizer distributer, J. D. Barron 456,933 

Filter. E. Burhorn 457,025 

Filter and purifier, water, V.Oster 457,008 

Fire escape, C. J . Clark 456,939 

Fire escape, M . Makely 457,285 

Fireproof ventilator and heater, B. Suffron 457,233 

Fish hook attachment, A. Angell 456,931 

Flu id meter, J. A. Tilden 457,294 

Fluid meter, rotary, J. A. Tilden 457,295 

Food, etc., package forliquid, Hartley' & Campbell 456,934 
Foundations, strengthening and building, F. Bau- 

mann 457,144 

Furnace. See Blast furnace. Hot air furnace. 

Furnace, N. Brayer 457,250 

Furnaces, apparatus for charging, G. R. Ward 457,063 

Furniture, back and arm rest for, W. Liesenbein.. 457,125 

Galvanic battery, J. R.Hard ... 457,116 

Game apparatus, D. Walsh 457,018 

Garment supporter, R. P. Sholl 456,969 

Gas, apparatus for burning natural, C. D. Betts... 457,245 

Gas burner, L. H. Friedburg 457,153 

Gas fire for heating and other purposes. O. F. 

Grant .?. 167,081 

Gas motor engine, H. Williams , * 467,920 
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Gasor vapor engine, Rollason & Hamilton 457,332 

Gases, metallic vessel for compressed, Johnston 

& Brown e 457,158 

Gate. See B ridye gate. End gate. Railways ate. 
Sliding and swinging gate. 

Gate, J. P. Irwin 456,956 

Gate, W. K. White , - 456,974 

Gearing, frictional, C. C. Yates 457,100 

Governor, E. Courtright 456,981 

Governor, steam engine, C. K. Longenecker 457,322 

Grading machine, road, C. M. Dodson 456,986 

Grain binder cord knotter, A. Stark 457,169 

Grain drill, J. Hayden 457,277 

Grain register andsacker, J. Lukaszevig 457,283 

Grinding mower knives, machinefor, R. Dutton.. 457,079 

Grindstone dresser, J. M. Housel 456,954 

Guard. See Door guard. 

Gun loading attachment, H. A Spiller 457,293 

Hammer, steam, G. Guild 456,988 

Handle. See Bag handle. 
Hanger. See Pantaloon hanger. 

Harness, spring appliance for, C. A. Hill 457,156 

Harp.W. W. Batchelder, Jr 4i6,977 

Harrow, J. A. Rube 457,218 

Harrow, W. Strait 457,095 

Harvester, corn, M. Burns 457,252 

Harvester, cotton. G. N.Todd 457,329 

Hat rack, wall, H. W. Matthies 457,163 

Hat rounding machine, S. T. Newman 457,051 

Hatchway door, K. Gold 457,026 

Hay rake, horse, T. Miltenberger 457,091 

Hay stacker. H. C. Selle 457,134 

Heater. See Buggy heater. 

Holder. See Car label holder. Cuff holder. En- 
velope holder. Paper holder. Pipe or cigar 
holder. 
Hook. See Ice hook. Whiffletree hook. 

Horse b.anket, J . S . Grant 457.M6 

Horses, adjustable shoe weight for, G. Tompkins. 457,235 
Horseshoes, removable attachment for, T. De 

Lyons . . : 457,260 

Hot air furnace, Murnane & Trecy 457,013 

Hub attaching device. Brooks & Koch 457,042 

Ice hook and pick, A. Sanford 457,219 

Indicator. See Cash indicator. Knitting indi- 
cator. 

Ingols, protective tip for, W. R. Hinsdale 456,95.3 

Inhaler, B. D. Watkins 457,039 

Invalid's table, M. A. Hawley 456,990 

Iron. See Sad iron. Smoothing iron. 

Ironing board blanket, J. J. Sanders 457,033 

Jack. See Lifting jack. Wagon jack. 

Journal bearing, adjustable, J. B. Cornwall 457,302 

Knife sharpener, F. Ecaubert 457,148 

Knitting indicator, P. P. Olsson 457,166 

Knitting machine, Frelloehr & Tisch 457,265 

Knitting machines, stopping mechanism for, A. 

T.L.Davis 457,307 

Knitting machines, ^supporting spring, etc., for 

straight, E. Tiffany 457,061 

Lamp, C. O. Pellikan 4ifi,963 

Lamp, electric arc, X. Wertz 457,141 

Lamp socket, incandescent, W. C. Bryant 457/172 

Lamp socket, incandescent electric, J. Criggal.... 457,109 

Lamp wick raising device, E. S. Hollister 457,083 

Lamps, coupling for electric incandescent, I.J. 

Flagg 457,141 

Lantern, J. W. Orphy 4.56,962 

Lathe, W. Bucklev 457,070 

Laundry tub, artificial stone, T. P. Dunne 457,111 

Lavatory, J. H. De Neut 457,262 

Lawn sprinkler, J. S. Woolsey 457,099 

Leather crimping machine, S. W. Jamison 457,200 

Leather hanging frame, B. Schnepp 457,014 

Leather staking machine, C. F. Stackpole 457,136 

Letter box, house door, J. Van Volkenburg 456,972 

Lifting jack, E. Covert 457,183 

Line fastener, G. H. Haven 457,276 

Lock. See Signal indicator lock. Vehicle seat 
lock. 

Lonk case, bag or satchel, W. Roemer 457,216 

Loom for weaving wire, N. Greening 457,027 

Loom positive shuttle operating mechanism, G. 

F. Hutch ins 457,084 

Loom reed, J. B. Newell 457,093 

Looms for weaving with short wefts, automatic, 

feeding attachment for, I. Lindsley 456,973 

Lubricator. See Axle lubricator. Car wheel 
lubricator. 

Marking pot, F. S. Ketchum 457,120 

Mast support for vessels, adjustable, J. T. Mat- 
thews 457,323 

Measure, tailor's, A. Liebl 457,124 

Meat cutter, C. V. Pugh 457,212 

Mefeer. See Fluid meter. 

Mill. See Cider mill. Crushing and grinding 

mill. 
Motor. See Railway motor. Water motor. 

Motor and pump, E. Courtright 457,303 

Musical instrument, C. W. & J. Anderson 457,143 

Muzzle, blanket, N. Gillespie 457,193 

Nails, machinery for making rolled wire, W. O. 

Tyers 457,237 

Nippers, police, J. Blakely 4,56,936 

Nitro-glycerine, making, E. K. Mitting 457,002 

Ore concentrator, C. E. Seymour 456,967, 456,968 

Ore sampling machine, H. L. Bridgman 457,145 

Organ swell, J. Peloubet 457,131 

Oven, bake, G. A. Fisher 457,191 

Pantaloons hanger and stretcher, C. A. Evans, 

457,189, 457,190 

Paper holder and cutter, roll, E. C. Phillips 456,964 

Piano pliers, J. A. Sch weeters 456,966 

Pillow, sham, D.G. Cameron 457,180 

Pin. See Clothes pin. . Safety pin. 

Pipe or cigar holder, E. C. Del image 456.943 

Pipe wrench, E. M. Watson 457,064 

Planter, check row, Gard & Shoolridge 457,113 

Plastic materials, mould for,H. B. Garrigues 457,192 

Post. See Fence post. 
Pot. See Marking pot. 

Potato masher, J. S. Blinn 456,937 

Power by means of compressed air, apparatus for 

transmitting, C. Cummings 456,941 

Power means for transmitting, J. Meier 467,206 

Power press, A. A. Rheutan 457,132 

Press. See Baling press. Power press. Printing 
press. Screw press. 

Pressure regulator, fl uid, T. McNeil et al 457,056 

Printing and adding machine, check, C. W. Weias 457,140 
Printing and registering machine, ticket, J. A. 

Milliken 457,207 

Printing press, H. Breuer 457,251 

Printing press, D. I, Eckerson 457,186 

Printing press, Maxson & Fenner 457,286 

Printing press delivery mechanism, D. I. Ecker- 
son 457,187 

Printing press feed mechanism, D. I. Eckerson.... 457,188 
Printing presses, adjustable holder for inking 

rollers of. A.J. Ford 457,153 

Printing presses, adjustable holder for inking 

rollers of, J. H. Vivian 457,139 

Printing presses, jogging device for, H. F. Bow- 
ers 457,248 

Printing presses, web roller for, J. L. Cox 457,255 

Puller. See Stump pullen. 

Pulp into different grades, machine for separat- 
ing ground wood, E. F. Mil l«d 457,089 

Pulp screen machine, G. D. Ro well 457,013 

Pump and pumping engine. Bailey & Lindemann . 457,022 

Pump, beer, C. A. Bartiiff. 457,243 

Pump, deep well, J. Bean 457,244 

Pump, ejector, S. Dailson 456,984 

Punch, L . O. Crocker 456,983 

Rack. See Hat rack. 

Railwav, electric, Wheatley & Schlosser 457,240 

Railway gate, E. L. Crocker 457,043 

Railway gate, automatic, J. Bolt 457,247 

Railway motor, electric, N.C. Bassett 457,102 

Railway signal, W. C. Serrell 457,135 

Railway spike. W. R. Funk 457,267 

Railway switch, J. N. Marso 456,961 

Railway, switch, T. S McKinnell 457,004 

Railway time signal, J. Way land 457,175 

Railway tracks, apparatus for oiling, T. L. Ennis.. 457,045 

Railwaytrolley, electric, S. H. Short 457,015 

Rake. See Hay rake. 

Reel. See Twine reel. Wire reel. 

Refrigerator, C. J. Lang 457,087 

Register. See Cash register. Grain register. 
Regulator. See Pressure regulator. Temperature 

regulator. 

SuI^P't 10 ? mechanism for, A. C. Houston.... 457,278 

Rheostat, J. A. Mosher 457 090 

Hock drill, C. Cummings .", 456'942 

Roofing for buildings, I. C. Thompson . 456*971 

Rule attachment, graduated, M. A. Dahl 457 077 

Saccharification of amylaceous matter, apparatus 

for the, V. C. A. M. Bondonneau 457104 

Sad iron, J . J. Brooks 457 299 

Safe, burglar-proof, P. F. King .'.'.'..'...'.'.'.'. 457'l22 

Safety pin, C. G. Deming 457 261 

Sand moulds, apparatus for forming, J. J. Kinzer, 

Jr 45y 32] 

Sandpapering machine, e! J\ Aute'nrieith!!! .'.'.'.'.'.'.. 457l068 

Sash balance, G. G Gardner 456,948, 456,949 

Sash balance, S. N. Goldy 457 195 

Sash fastener, G. H. Lasar ' 456996 

Sash fastener, J. C. Wilson ."...".. 457*066 

Sash window, M. E. Reilly 457*010 

Saw helper, spring A. Middleton 457'000 

Saw machine, band, F. McDonough 457 055 

Saw Bet, Buence & Schuetz ' 457*179 

Saw set, S. J. Crouch '". 457*184 

Screen. See Window screen """" 

Screw press, J. E. Sheridan. ... 457 225 

Scoop, L.L. Hall ' . '. JwIzK 



Scooter and shovel plow, G. C. Green 457,047 

Seed linting machine, cotton, J. J. Faulkner 457,263 

Sewing machine fan attachment, J.H. O'Neil 457,167 

Sewing machine rufflers, separator plate for, M. 

G. Cook 457,254 

Shaft coupling, Montague, Jr., & I^ea 457,209 

Shirt, H. W. Messer 456,999 

Shoe horn and jack, M. Gysin 457,115 

Shoe slugging machine, S. M. Cutter 457,257 

Shutter worker. J. H. Davidson 457,306- 

Sickles to be ground, device for holding, D. C. 

Clapp 456,938 

Signal. See Electric track signal. Railway signal. 
Railway time signal. 

Signal indicator lock, J. T. Hambay 456,952 

Skate, roller, L. J. Masterson 457,129 

Skins, machine for staking, G. V. Anderson 457,331 

Skirtform, A. Vaaseur 457,062 

Skirt, riding, H. White 457,142 

Sliding and swinging gate, W. F. C. Stanbrough... 457,230 

Smoothing iron, electric, W. Mitchell 457,164 

Spark arrester and consumer, W. Burt 457,071 

Spooling machines, bobbin holder for, J. S. Rich- 
ardson 457,011 

Spring. See Car spring. Elliptic spring. 

Spring setting machine, E. Cliff 457,073 

Sprinkler. See Lawn sprinkler. 

Stamp, hand, F. H. Cross 457,304 

Stamp, time, J. V. Hulse, Jr 457,279 

Stand. See Cigar stand. 

Stapling machine, J. Helm 457,049 

Steam boiler, S. H. Benson 457,103 

Stitching machine, book S. Elliott 456,946 

Stone cutting machine, D. Rettiger 457,213 

Stone drill, J. W. A. Gullick 456,951 

Stone, manufacturing rock-faced artificial, C. W. 

Stevens 457,231 

Stove, drum tubular sectional, Leonard & Stowe.. 456,960 

Stump puller, W. B. Morris 457,092 

Stump puller, H, J. Mohme 457,054 

Su pporte r. Se e G arm ent s upporter. 

Swinging chair, C. Johnson 457,085 

Switch. See Electric switch. Railway switch. 
Switch operating mechanism, J. F. Batchelor, 

21 457,178 

Syringe, vaginal, W.E. Weldon 457,176 

Table. See Invalid table. 

Tableware, holder for articles of, O. C. Amyot.... 457,101 

Telegraph, printing, H. Van Hoevenbergh 457,239 

Temperature regulator, A. Kelly 457,280 

Ticket case and fare register, M. Fortuno 457,264 

Tie. See Bale tie. 

Timetable or indicator, adjustable, W. C. Klauser 457,204 

Tobacco leaves, treating, W. E. Johns 457,029 

Toilet cabinet, J. E. Griffiths 457,270 

Tongue, harvester.J. 8. Davis 457,185 

Toy parachute, C. Dillenback 456,944 

Toy, sounding, A. Decoeur 457,259 

Track cleaner, rotary, N. Newman 457,324 

Treadle, R. Frisbey 457,315 

Tub. See Laundry tub. 

Tube drawing apparatus, J. P. Serve 457,222 

Twine reel, J. H. Holnrook 457,082 

Twisting machine, Chadderton & Hitchins 457,181 

Type distributer, portable, R. Clarke 457,182 

Typewriting machine, G . C. Blickensderfer, 

457,298, 457,333 

Typewriting machine, J. D. Daugherty 457,258 

Typewriting machine, F. A. Dolph 457,308 

Typewritingmachine. A. L. Mariner 457,088 

Umbrella orparasol, J. T.Smith 457,228 

Valve, balanced slide, H. C. Nichols 457,211 

Valve for gas furnaces, C. H. Holton 457,118 

Valve, gas regulating and cut-off, H. Kennedy 457,203 

Valve, straight-way, E. Lunkenheimer 457,128 

Vehicle seat lock, O. D. Thompson 457,328 

Vehicle, two-wheeled, G. E. Bartholomew 457,297 

Vehicle, two-wheeled, J. W. & J. C. Moon 457,287 

Velocipede, Barr & Peck 457,242 

Velocipede, A. P. Hanson 456,989 

Velocipede, C. Phillips 457,290 

Veneer drying apparatus, F. Kukkuck 457,281 

Ventilator. See Fireproof ventilator. 

Wagon brake, A. W. Miller 457,001 

Wagon jack, C.H. Dwelly 457,309 

Washboard, N. B. Little 457,126 

Washing machine, A. J. Seyler 457,223 

Washing machine, C. H. Vorderbrugge 457,017 

Watch case, F. Ecaubert 457,147 

Watch cases, mechanism for making, F. Ecau- 
bert 457,149 

Watch cases, etc., ornamenting, F. Ecaubert 457,150 

Watchmaker's tool, M. Wollman 456,975 

Watch, stem winding and setting, G. E. Hart 457,197 

Watermotor, S. B. Goff. 457,194 

Weaving, mechanism for cross, B. Hay tock 457,117 

Weigh ing liquids, device for, C. V. Klippert et al.. 456,959 
Wheel . See Car wheel. 

Whiffletree, C. C. F orncrook 457,046 

Whiffletree hook, Fish & Beebe 457,312 

Wind engine, D. Hall 457,272. 457,273 

Windmill, H. C.Lyman 457,284 

Windmill, R. B. Sin Clair 457,168 

Window screen, O. F. Heart well, Jr 457,155 

Wire for cards, making, W. Walton 457,038 

Wire reel and stretcher, G. E.Dixon 456,985 

Wreck indicating device, A. F. Ward 457,174 

Wrench. See Pipe wrench. 

Wrench, C. W. Cheney 457,107 

Wrench, D. A. Kershner 457,050 

Wrench, S. Stock 457,232 

Yoke, neck, Gotshall & Petit 457,269 

Zinc from zinciferous ores, obtaining sulphate of, 

C. F. Croselmire 457,256 

Zinc or other thin sheets to bed plates, device for 

applying, A. H. Cruse 457,305 

TRADE MARKS. 

Beer, C. Moerlein Brewing Company 19,976 

Beer, lager, Singer & Wheeler 19,990 

Cleaning and polishing preparations, Leatherol 

Co 19,974 

Flat ware, including spoons, knives, forks, and 

ladles. H. G. Hudson 19,959 

Fruits or vegetables, green, dried, canned, or pre- 
served, Sorosis Fruit Company 19,962 

Garters, men's and women's, F. A. Freeman 19,968 

Hand case and saddle bags, combined, W. S. Mar- 
shall 19,973 

Liquor, spirituous, Schaltin, Pierry & Co 19,991 

Medical compound for external and internal use, 

P. Davis & Son 19,988 

Medicinal beverage, H. E. Dowd 19,966 

Medicines for the cure of blood diseases, blood 

poison, scrofula, eczema, etc., J. A. Cobb 19,981 

Oil or liniment for bruises, chilblains, and similar 

troubles, Sabine Curatine Oil Co 19,992 

Ointment, W. I. Vescelius 19,978 

Paint distributers for use in copying from nature 

or art, Air Brush Manufacturing Company 19,986 

Paper, sensitized, preservative, and adhesive 
monogram, K. & W. Automatic Rapid-Photo 

Printing Machine Co 19,965 

Paper, wrapping, G. W. Thompson 19,963 

Paper, writing, Bradner, Smith & Company.. 19,955 19,964 
Pellets for headache, heartburn, flatulence, and 

indigestion, L. T. Greenfield 19,957 

Perfumes, Leith & Danforth 19,980 

Polishing metals, glass, wood, and leather, com- 
pound for. G. W. Hoffman 19,970 

Powder for the toilet, nursery, and similar pur- 
poses, Comfort Powder Company 19,977 

Preserved, bottled, and canned fruits and vege- 
tables, R. Gordon 19,958 

Printed and dyed fabrics, Arnold Print Works 19,954 

Remedies for diseases of the stomach and bowels, 

including teething troubles, W. Woodward 19,979 

Remedy for healing purposes in man or beast, E. 

Hazen & Co 19,972 

Remedy for nervous diseases, Dr. Miles Medical 

Company 19,975 

Remedy for the cure of catarrhal diseases, D. 

Evans 19,967 

Salt, dairy and table, Bradley Salt Company 19,980 

Soap, family, N. K. Fairbank & Company 19,989 

Stoves, oil, Silver & Company 19,985 

Tea, Formosa oolong, Hewlett & Lee 19,983, 19,984 

Whitening compound for use upon equipments, 

Cassard & Neal 19,987 

Tobacco and snuff, G. W. Gail & Ax 19,969, 19,982 

Toilet preparations, including soap, cream, and 

powder, L. & F. B. Wilbert 19,956 

Trusses, G. V. House, Jr 19,971 

Yarns, worsted, Milwaukee Worsted Mills 19,961 

DE81GN8. 

Carpet, E. G. Sauer ... 20,975 

Soon, etc., A. F.Jackson 20,974 

A printed copy of the specification and drawings* 
any patent In the foregoing list, or any patent in print, 
issued since 1863, will be furnished from this office for 
25 cents. In ordering please state the name and number 
of the patent desired, and remit to Munn & Co., 361 
Broadway, New York. 

Canadian patents may now be obtained by the in- 
ventors for any of the inventions named in the fore- 
going list, provided they are simple, at a cost of $40 each. 
if complicated the cost will be a little more For full 
instructions address Munn & Co., 361 Broadway, New 
York. Other foreign patents may also be obtained. 
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USE ADAMANT WALL PLASTER 

It is Hard, l>enne, and Ad- 
hesive. Does noi check or crack. 
It is impervious to wind, water, 
and disease germs. It dries in a 
few hours. It can be applied in 
any kind of weather. It is in gen- 
eral use. Licenses granted for the 
mixing, usint:, and selling. 

Address ADAMANT MFG. CO. 

SOU E. Cienesee St., 

Srrucuse, N. V. 




Patent Foot Power Machinery 

Complete Outfits. 

Wood or Metal workers without steam 
power, can successfully compete with 
the large shops, by using our New 
LAllOK SAVING Machinery, 

latest and most improved for practical 
shop use, also for Industrial Schools, 
Home Training, etc. Catalogue free. 

Seneca Falls Mfg. Co. 

695 Water Street, Seneca Falls, N. Y. 




PROPOSALS. 



Uw Engineer Office, Boston, IHass. July 10, 
• ™» 1891. Sealed proposals, in triplicate, will be re- 
ceived at this office until noon of August 10, 1891, for 
dredging from Chatham Harbor, Mass., 10,000 cubic yards, 
more or less, of material. Attention is invited to the 
Acts of Congress approved Feb. 26, 1885, and Feb. 23, 1887, 
Vol. 23. page 332, and Vol. 24, page 414, Statutes at Large. 
For full information apply to 

S. M. MANSFIELD, Lieut. Col. of Engineers. 



US. Engineer Office, Boston. Mass. July 20, 
• 1891. Sealed proposals, in triplicate, will be re- 
ceived at this office until noon of August 20, 1891, for the 
delivery of 7,000 bbls., more or less, of American Hy- 
draulic Cement, at Fort Warren, Mass. Attention is 
invited to tho Acts of Congress approved Feb. 26, 1885, 
and Feb. 23J1887, Vol. 23, page 332, and Vol. 24, page 414, 
Statutes at Large. For full information apply to 

S. M. MANSHIELD, Lieut. Col. of Engineers. 



f"T S. Engineer Office. Boston. Mass. July 20, 
•^ • 1891. Sealed proposals, in triplicate, will be re- 
ceived at this office, until noon of August 20, 1891, for the 
delivery of 9,000 bbls., more or less, of American Hy- 
draulic Cement, at Bennett's Wharf, Boston Harbor, 
Mass. Attention is invited to the Acts of Congress ap- 
proved Feb. 26, 1885, and Feb. 23 1887, Vol. 23, page 332, 
and Vol. 24, page 414, Statutes at Large. For full infor- 
mation apply to 

8. M. MANSFIELD, Lieut. Col. of Engmeers. 



TO CONTItACTORS.-Sealed proposals for con- 
struction of about 7,000 feet of 48 inch brick sewer and 
L200 feet of 48 inch iron pipe sewer will be received by 
James M. Lambing, Mayor of the city of Corry, Pa., un- 
til 7 o'clock P. MT, Monday, Aug. 17, 1891. For further 
particulars and specifications, address the Main Sewer 
Committee or City Clerk, Corry, Pa. 

M. M. Raymond, ) 

ffi^&S. Committee. 

R. P. DAWSON. ' 

C. P. Rogers, Jr„ 

City Clerk. 



PROPOSALS FOR IMPROVEMENTS IN 
1 MAIL-BAGS. MAIL-CATCHERS AND 
MAIL-BAG LABEL-HOLDERS. 

Post Office Department, Washington, D. C. 
February 28, 1891.— Sealed proposals from patentees or 
their assignees for granting the use of patented im- 
provements in the mode of opening and closing mail- 
bags of any kind, and in the construction of mail-bags, 
mail-catchers, and devices for labelling mail-bags, will 
be received at this Department until noon, on Wednes- 
day, the second day of September. 1891. All proposals 
must be in accordance with the specifications, which can 
be obtained from the Second Assistant PoBtmasterGen- 
erul, Mai) Equipment Division. 

JOHN WANAMAKER, Postmaster General 



A NEW EDITION OF 

The Scientific American Reference Book 

This attractive little book, of 150 pages, embraces a 
great variety of information useful for reference in the 
house and workshop. It contains the last Census of the 
TJ. S. by states and counties, and has the area of square 
miles in each state and territory, with tables of the oc- 
cupations and the number engaged in each kind of busi- 
ness; lists of cities having 10,000 inhabitants; all the 
statistics being compiled from the 1890 census; the 
United States patent lawB, with directions how to obtain 
patents secure caveats, trade marks, design patents 
and copyrights. 

The book contains tables for calculating the horse 
power of steam engines, and other information useful 
and varied. The matter crowded between the covers 
of this little 150 page volume cannot be obtained from 
any other source. Price i&5 Cents. May he had of 
newsmen or by mail. 

nvixjKrjxr «fts co. 

Publishers of Scientific American, 

361 Broadway, New York. 

ARTESIAN 

Wells, Oil and Gas Wells, drilled 
by contract to any depth, from 6C 
to 3000 feet. We also manufacture 
and furnish everything required 
to drill and complete same. Port- 
Able Hone Power and Mounted 
Steam Drilling Machines for 100 to 
000 ft. Send 6 cents for illustrated 
catalogue. Pierce Artesian 
and OH Well Supply Co,, 
80 Beaver Street. New York. 




LITTLE HERCULES DRILL CHUCK 

Has eccentric rotating, self-gr pping jaws, 
* ~^'ch hold strongest when working 
hardest. The larger the drill, 
the more powerful the lever- 
age. All working parts of best 
steel, hardened. The most 

Eowerful, accurate, and dura- 
le chuck In the market. 
Oneida Mfg. Chuck Co., 
Oneida, N. V., U.S.A. 




" Improvement the order of the age." 

THE SMITH PREMIER TYPEWRITER 




Important Improvements. 

All the Essential Features greatly perfected. 
The Most Durable in Alignment. 

Easiest Running and Most Silent. 
All type cleaned in 10 seconds without soiling the hands. 

The Smith Premier Typewriter Co., Syracuse, N. Y., U- S. A. 

Send for Catalogue. 

BASE BALL. — A DESCRIPTION OF 

the great national game of the United States, by an 
English writer. J no. Newton Crane, with diagram of 
the field and 7 illustrations of players. Contained in Sci- 
entific AMBitiCAN Sm'i'LKMKNT, No. I>93. Price 
10 cents. To be bad at this office and from all news- 
dealers. 



NICKEL PLATING 

^POLISHING MATERIALS. 

ZUMER&LEVETT 

CHEMICAL C? NEW Y0RKUS A 




NICKEL ANODES, 
NICKEL SALTS, 

ROUGES, 
COMPOSITION 

BUFFING WHEELS, 
ELECTRO ft NICKEL 
PLATING OUTFITS. 



ENGINEERING IIEPARTMENT 
VANDERBILT I ■ 
Courses in Civil, Hell 
Engineering, and Man W^m 
Professors, 10 Assist 
extensive facilities, field outfits, draughting- rooms', 
laboratories and shops. Tuition, $65 per annum. Free 
course in highway construction For catalogue of this 
or Academic, Law, Medical, Biblical, Dental or Phar- 
maceutical Departments, address at once 

w -l^Br. L aV,^- s - NASHVILLE, TENN. 



UNIVERSITY. 

chanical and Mining 1 
ual Technology, it 
ants; two buildings. 



Fine Taps, Dies, Reamers, etc. 




Lightning and Green RiTer Screw Plates. 
Bolt Cutters, Hand and Power Drilling Machines, Punch- 
ing Presses, Tire Benders, Tire Upsetters, and other 
Labor Saving Tools. Send for Price List. 

WILEY & RUSSELL MFG. CO., Greenfield, Mass. 

New York Agency. 126 Liberty Street, 



■tz^KHS 


E&L 


tl^r\. TOR RAILROADS 

KV lT-watER WORKS, 
r"V\J MILLS. FARMS Sc. 
JJKS, COMPL'TESTOCK 07 

«" WFr c A YPRE " C MTro 




^ ii ^i::v.:'.. 1 MO ?, 7 f m*,* 


ers M..lALDWELLo?C9 
j St. Louisville Ky. 



LEARN WATCHMAKING, 



etc., of W. F. A. AV oodcock 
Winona, Minn. 
Write for terms and particulars. 



ELECTRO MOTOR. SIMPLE. HOW TO 

make. By G. M. Hopkln s.— Description of a small electro 
motor devised and constructed with a view to assisting 
amateurs to make a motor wnich might be driven with 
advantage by a current derived from a battery, and 
which would hnve sufficient power to operate a foot 
lathe or any machine requiring not over one man power. 
with 11 figures Contained in SCiKNTIFiO A MEM HAN 
Suppikmknt. No. 641. I'rice 10 cents. To be had at 
this office and from all newsdealers. 




Reversible Elevator Motor. 



Motors and Dynamos, 

FOR ALL COMMERCIAL USES. 

Special Reversible Elevator 

Motors, Automatic Motors for 

Church Organs. Electrical 

Appliances. 

Keystone Electric Co., 

14th and State Streets, Erie, Pa. 



W Ci 



SHMAN CHUCK 

Complete line for all uses shown in new 

illustrated catalogue, free to all. 
Cushman Chuck Co., Hartford, Conn. 



s 



EVERY SHORTHAND 

writer in America should have my **S. H. SHORT- 
ENINGS." Three-fourths of the labor of shorthand 
saved. Applicable tG any system. Send 10 cents silver. 
H. ML. PITT, Box 245, Sacramento, Cal. 



TO INVENTORS 

km MANUFACTURERS 



SIXTIETH GRAND NATIONAL EXHIBITION 

OF THE 

American Institute of the City of New York. 

Will open September 30 and close November 28, 1891. 
Intending exhibitors must make early application to se- 
cure proper space and classification. For blanks and 
other information, address Charles Wager Hull, 
General Superintendent, American lnstitnte, 113 West 
38th Street, New York City. 



FOR SALE, 

or to manufacture on royalty, patent No. 440,048, Issued 
November 14, 1890. Device for attaching horseshoes 
without the use of nails. Highly endorsed by those 
who have used them. For particulars address Mayow 
& Castle, Mount Sylvan. Texas. 



EXPERT MODEL MAKING. 

Peter SeTl, Prop. Chicago Model Works, Chicago, III. 
179 Madison St. Write for catalogue of Model Supplies. 



Mariner & Hoskins, Assayers & Chemists 

WATER for Boiler Purposes analyzed. 
ALLOYS, tbeir composition determined. 
ORES, all kinds assayed. 
ANYTHING, the composition ot which 
it may be desirable to know. 

81 S. Clark Street, (Top Floor,) Chicago 



The Sebastian-May Co 

Improved Screw Cutting 

Foot&f a mrr™ 

Power Li ill II ill U 

Drill Presses.Chucks, Drills, Dogs, 
and Machinists' and Amateurs' 
Outfits. Lathes on trial. Cata- 
logues mailed on application. 
165 to 167 Highland Ave., 
SIDNEY, OH IO. 




Stored Energy 



for Electric Liyhi mi: and 
Street Car Propulsion. 



ACCUMULATORS 

THE ACCUMULATOR COMPANY, 

U Broadway, N. V. City. 224 Carter St.. Phihi.. Pu. 
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Langbein's New and Splendid Book on the 
Electro-Deposition of Metals. 

JUST ~READY. 

A COMPLETE TREATISE 

OK THE 

Electro-Deposition of Metals. 

Comprising Electro-Plating and GalvanoplastlcOpera- 
tions, the Deposition of Metals by the Contact and Im- 
mersion Processes, the Coloring or Metals, the Methods 
of Grinding and Polishing, as well as Descriptions of 
the Electric Elements, Dynamo-Electric Machines, 
Thermopiles, and of the Materials and Processes used 
In every Department of the Art. Translated from the 
German of Dr. George Langbein, with additions by Wil- 
liam T. Brannt, editor of the " Techno-Chemical Receipt 
Book." Illustrated bv 126 Engravings. In one volume, 
BvaJQi nages. Price $4.00. 

K» tree of postage to any address in the world. 
Abstract of Contents. 

I. GENERAL HISTORICAL PART. CHAPTER 1. 
Historical Review of Electro-Metallurgy. 

ii. theoretical part. chapter ii. mag- 
NETISM and Electricity. I. Magnetism. II. Elec- 
tricity; Electro-Magnetism ; Induction ; Chemical 
Actions of the Electrical Current— Electrolysis. 

III. SOURCES OF CURRENT. CHAPTER III. 
Galvanic Elements; Thermo-piles ; Magneto- 
and Dynamo-Electric Machines. 

iv. practical part. chapter iv. arrange- 
MENT of Electro-Plating Establishments in 
General; Electro-Plating arrangements in 
Particular. V. Treatment of the Metallic 
Articles, (a) Mechanical Treatment; (b) Chemical 
Treatment. VI. Processes of Electro-Deposition; 
Reduction of Metals without a Battery (Elec- 
tro-Deposition by Contact). VII. Deposition of 
Nickel and Cobalt. 1. Nickeling; 2. Cobalting. 
VIII. Deposition of Copper, Brass and Bronze. 
1. Coppering; 2. Brassing (Cuivrepoli Deposit); 3. Bronz- 
ing. IX. Deposition of Silver, x. deposition op 
Gold. XI. Deposition of Platinum and Palla- 
dium. 1. Deposition of Platinum; 2. Deposition of 
Palladium. XII. Deposition of Tin,Zinc,Lead and 
Iron. 1. Deposition of Tin; 2. Deposition of Zinc; 
3. Deposition of Lead; 4. Deposition of Iron (Steeling). 
XIII. Deposition of Antimony, Arsenic and 
Aluminium. 1. Deposition of Anti mony; 2. Deposition 
of Arsenic; 3. Deposition of Aluminium. XIV. Gal- 
vanoplasty (Reproduction). 1. Galvanoplastic De- 
position in the Ceil Apparatus; 2. Galvanoplastic 
Deposition bv the Battery and Dynamo Machines. 
XV. Coloring, Patinizing, Oxidizing, etc., of 
Metals, Lacquering. XVI. Apparatus and In- 
struments. XVII. Hygienic Rules for the Work- 
shop. XVIII. Chemical Products used in the 
Electro-Plating Art. XIX. Useful Tables. 

INDEX. 

t3T" The above or any of our Books sent by mail, free of 
postage, at thepublicationprices, to any address vn the world. 

£W~ A circular of 6 pages quarto, giving the full Table of 
Contents of this important Book, with specimens of the 
illustrations, will be sent free of postage to any one in any 
part of the world who will furnish his address. 

|y Our New and Enlarged Catalogue of Practical and 
Scientific Books, 88 pages, Svo, and our other Catalogues, 
the whole covering every branch of Science applied to the 
Arts, sent free and free of postage to any onein any part of 
the world who will furnish us with his address, 

HENRY CAREY BAIRD & CO., 

Industrial Publishers, Booksellers & Importers 
810 Walnut St., Philadelphia, Pa., U. S. A. 

Perfect Newspaper File 

The Koch Patent File, for preserving Newspapers, Mag- 
azines, and Pamphlets, has been recently improved and 
price reduced. Subscribers to the Scientific Ameri- 
can and Scientific American Supplement can be 
.supplied for the low price of f 1.50 by mail, or $1.26 at the 
office of this paper. Heavy board sides; inscription 
"SCIENTIFIC AMERICAN" in gilt. Necessary for 
every one who wishes to preserve the paper. Address 
MUNN & CO., Publishers Scientific American. 



PAINTroofs 

DIXON'S SILICA GRAPHITE PAINT 

Water will run from Itpnre and clean. It coversdonble 
the surface of any other paint, and will last/ our or Jive 
timet longer. Equallv usefulforanyironwork. Sendfor 
circulars. Job. Dixon crucible CO., Jersey City, N.J. 




Awarded the Grand Prize at late Paris Exposition. 



THE EAGLE 

THE EASIEST RUNNING BICYCLE 
IN THE WORLD. 
'«S*Speed, Comfort and Safety. 
AGENTS WANTED, 
large Illustrated Catalogue sent Free to any Address. 
THE EAGLE BICTCLE MFG. CO, 

BTAHFORD, CONN. 




GENERAL** EXPERIMENTAL 
MACHINE WORK.bestfacilities in Chicago 

NATIONALMACHINE WORKS. 35 S°CANALST CHICAGO ILL. 



INVENTIONS PRACTICALLY DEVELOPED 

Drawings, Pattern Making, Experimental and Fine Ma- 
chine Work of all kinds. MILLIKEN & D'AMOUR, 
151-153 Cedar Street, near West Street, New York. 



BARNES 1 

New Friction Disk Drill. 

FOR LIGHT WORK. 

Has these Great Advantages: 

The speed coo be instantly changed from to 1600 
without stopping or shifting belts. Power-applied 
can be graduated to drive, with equal safety, the 
smallest or largest drills within its range— a won- 
derful economy in time and great saving in drill 
breakage. Send for catalogue. 

W. F. & JN0. BARNES CO., 
1999 Ruby St., - Bockford, 111, 



■IHWI»l«IWIIBII>IIWI»l»l«im»IIBIIlllli™il»IB<IBIIHtUWll»ll»llg 

1 ARMSTRONG MANT'G. CO. I 





iBMD^HaS » — ^ .STlWVoOlSl 

gOur ADJUSTABLE STOCKS and DIES! 

- are universally acknowledged to be the i 

I BEST ! I 

■ We also make ail our Tools on the i 

i same principle, of the BEST MATE IMA Lands 
■WORKMANSHIP, and always with a view. 
S"f time and labor savins in their use. § 
IbjmbbM — BRID CEPORT, COHM..i I .i).i ! .i„ > 





EVERY USEE OF MACHINEB1 

SHOULD LEARN 

Howto Use Loose Pulleys. 

Useful intormation on this sub- 

tect is given in our " Catalogue 
Jo.5fi." Sent free to any address 

VAHDDZEM&TirT, Cincinnati, Olio. 

«m- MENTION THIS PAfXR. — 



PNEUMATIC BELL OUTFIT 

Put up your own Call Bell. Nothing to get out of order. 
Send for Circular. W. B. BEACH, Rlectric and Pneu- 
matic Supplies, 132 Fulton Street, New York City. 



STEEL TYPE FOR TYPEWRITERS 

Stencils. Steel Stamps. Rub r :ind 

Metal Typr> Wheels, Dies, etc. 
li odd and F.xpe rim eiital Work 
Small Machinery, Novelties, etc.. man- 
ufactured by special contract. 
New York Stencil Wks., 100 Nassau St., N.Y 




/*,w 



my-,'// ' -juASPECIALTY&vr, 
:= =e ; JOHN GREENWOOD &C0. 

ROCHESTER N.Y. 



INSTRUMENTS FOR DRAWING 

Curves. By Prof. C. W. MacCord, Sc.D. Description 
of an instrument for drawing the polar harmonic. 
With 3 figures. Contained in Scientific American 
Supplement, No. 79K. Price 10 cents. To be had at 
this office and from all newsdealers. 



THE CYCLOPAEDIA OF THE MANUFACTURES 
AND PRODUCTS OF THE UNITED STATES. 

(The Seeger & Guernsey Co., 7 Bowling Green, N. Y.) 
registers the best manufacturers, quality and price 
jointly considered, of 50,000 articles manufactured in the 
United States. 



PTKNCIIjS, STEEL NAME STAMPS, STEEI, 

Figures, A Iphabets, Burning 
Brands, and JLok Hammers, 
Printing Dies, Brass Signs, Door 
Plates and Seals. 
BELLOWS & KONIGSLOW. 
13* Seneca St.. Cleveland, O. 
Steel Name Stamps, 1 16, 3-32, 1-8, IS cents per letter. 




$10.00 to $50.00 e?£k 

ness. Magic Lantern** and Views of popular sub- 
jects. Catalogue* on application. Part 1 Optical, 2 
Mathematical, 3 Meteorological, 4 Magic Lanterns, etc. 
I,. MANASSE, SN Madison Street, Chicago, III. 

GATES _R0CK& ORE BREAKER 

Capacity a p to 200 tons per hour. 

Has produced more ballast, road 
metal, and broken more ore than 
all other Break e s combined. 

Builders of High Grade Mining 
Machinery. 

Send for Catalogues. 

GATES IRON WORKS, 
50 C So. Clinton St., Chicago 

215 Franklin St., Boston, Mass. 




COMPRESSED AIR PRODUCTION.— 

A lecture delivered in the Sibley Corlege Course by 
Wm. L. Saunders, C.E. An elaborate paper on the 
theory of compression and the practical production of 
compressed air, with a description of the various f onus 
of compressors. Illustrated with 18 figures. Contained 
in Scientific American Supplement, No. 799. 
Price 10 cents. To be bad at this office and from all 
newsdealers. 



PELTON WATER MOTOR. 

Unequaled for all light running ma- 
chinery. Warranted to develop a given 
amount of power with one-half the 
water required by any other. Evidence 
of unquestioned superiority afford- 
ed on application. U^~ Send for 
Circular. Address, 

i he Helton Witter Wheel Co.. 
i.ia Main Street, San Francisco, Cat., or 235b 
Central Building, Liberty & West St*., N. Y. 




VOLNEY W. MASON & CO., 

FRICTION PULLEYS CLUTCHES and ELEVATORS 



l'lt<)Vll»KN< K. II. I. 



EARTH SCRAPERS.— DESCRIPTION 

of a number of theijmost improved drag, wheel, and 
wagon scrapers for (the removal of earth in building 
railroads, laying out streets, etc. With 35 engravings. 
Contained in Scientific American Supplement, No. 
797. Price 10 cents. To be bad at this office and from 
all newsdealers. 



PURE TEMPERED COPPER 



THE SAFEST, MOST DURABLES ECONOMICAL METAL EV ER OFFERED FOR VA- 
RIOUS MECHANICAL USES. HIGHEST ANTl-FRICTIONAL QUALITIES.INDlSPENSr 
BLE FOR ELECTRICAL WORK. EUREKA TEMPERED COPPER CO, NORTH EAST, PA. 



SCHOOL OF ENGINEERING. SOS 
OHIO STATE UNIVERSITY, KS£ 

COIaXTlVI^^TTS, OHIO. course in mining. Catalogues sent on application. 



TO BUSINESS MEN 

The value of the Scientific American as an adver- 
tising medium cannot be overestimated. Its circulation 
is many times greater than that of any similar journal 
now published. It goes into all the States and Territo- 
ries, and is read in all the principal libraries and reading 
rooms of the world. A business man wantB something 
more than to Bee his advertisement in a printed news- 
paper. He wants circulation. This he has when he ad- 
vertises in the Scientific American. And do not let 
the advertising agent influence you to substitute some 
other paper for the Scientific American, when se- 
lecting a list of publications in which you decide it is for 
your interest to advertise. This is frequently done for 
the reason that the agent gets a larger commission from 
the papers having a small circulation than is allowed on 
the Scientific American. 

For rates see top of first column of this page, or ad- 
dress MUNN & CO., Publishers, 

361 Broadway, New York. 



DEFIANCE MACHINE WORKS. 

BUILDEBS OP 

HUB, 
SPOKE, 

WHEEL, 
WAGON 

AND 

Carriage 
Machinery, 

DEFIANCE, 

NO. 0, HUB TURNINC LATHE. Ohio, U. 8. A. 




GASEOUS ILLTJMINANTS — A VAL- 

uable and elaborate paper on the manufacture of gas, 
treating more especially of the new processes which are 
now making theirmark in the art. Contained InSciEN- 
tific American Supplements, Nos. 79'2, 793, 
794, and?95. Price 10 cents each, or 40 cents for the 
series. To be had at thisofflce and from all newsdealers. 



"STANDARD" e "w e B? E l DRESSER 

for Truing and Sharpening Emery Wheels. 




Price complete, with extra cutter 
Single Cutters, witbov 

Cutters supplied to fit any make of handle. If you do 
not wish to buy complete tool, send 60c. with name of 
the make of handle you have, and we will send cutter to 
fit. Will last three times as long as any other make. 

STANDARD TOOL CO., Cleveland, Ohio. 
Our Twist Drills and Tools are sold by all dealers in 
Hardware and Supplies, jy Sendfor Catalogue. 



OIL WELL SUPPLY CO. 

91 & 9» WATER STREET, 

Pittsburgh, Pa., 

Manufacturers of everything needed for 
ab.te:sian wwlls 

for either Gjis, Oil, Water, or Mineral 

Teats, lloilera. Engines, Pipe, 

Cordage, Drilling Tools, etc. 

Illustrated catalogue, price 

lists and discount sheets 

on request. 





SEWING MACHINE MOTOR FOR AM A- 

teurs.— By CD. Parkhurst. Description of a very sim- 
ple and effective motor, with laminated armature, of 
sufficient power to actuate a sewing machine. With 11 
engravings. Contained in Scientific Amkiuca^ 
Supplement, No. 759. Price 10 cents. Tobehadat 
this office and from all newsdealers. 



JAMES LEFFEL WATER WHEELS 

ENGINES, and BOILERS. 

T-A-3^ES XjE^^-EI., <3c CO. 

Faklo St., SPRINGFIELD, OHIO. 
11 On Liberty Street New York City. 



THE PREMIER CAMERA 





Experimental Science 

sr 
Geo. M. Hopkins. 

Interesting Experi- 
ments in Every Branch 
of Physics. Descriptions 
of Simple and Efficient 
A pparatus, much of 
which umy be Made at 
Home. Among Subjects 
treated fire Electricity in 
all its Branches, Magnet- 
ism, Heat, Light, Photo- 
graphy, Microscopy, Op- 
tical Illusions, Mechan- 
ics, etc. A world of Valu- 
able Information. A 
Source of Rational 
Amusement. A superb 
work for Young and Old. 

Illustrated Circular and Table of Contents sent free. 
740 Pages. 680 Illustrations. 

PRICE, by nrnil, postpaid. . •• $4.00. 
MUNN & CO., Publishers, 

Office of The Scientific American, 

3fil Broadway, New York* 

TIhFwORLD AND GLEN CAMERA. 

Price $1.00. Hy 111 nil, #1.1,1. 

Illustrated and described in the 
KSCI. AM., July 4, 1891. Makes pic- 
tures 2*4x214 in. With each camera 
is included a complete set of chemi- 
cals and full apparatus, 6dry plates, 
lpackageblue process paper,l pack- 
age card mounts, 1 printing frame, 
2 japanned trays, etc. A complete 
instruction book with each camera 
294 Broadway, 
New York City. 

nCACNESS & HEAD NOISES CURED 

IIEIIr by Peck's Invisible Tubular Kar Cushions. Whisj.ers 

Ueft^mrmu jjeard. Successful wheu allreniediesf ail. SoliirnPP 
only by F.HiscoXjSoiJB'wa^N.Y. Write for book of proofsT If fct 




Ives, Blafcesiee & Williams Co 



S cientific jjook C atalogue 



PUBLISHED. 



RECENTLY 

Our new catalogue conwtiuini: over ltd) pjiue; 
Int works on more than flt'ty different subjects, 
mailed tree to any address on application. 

MUNN & CO., Publishers Scientific American 



includ- 
Will be 



;ltil Hroadway, New York. 



STEVENS PATENT FIRM JOINT 

HERMAPHRODITE CALIPERS 

No. 56 E. Price List.— Sent by mail. 

3 inch $0.35 I 6 inch $0,65 1 10 inch $0.85 

4 ♦' 0.45 8 •* 0.75 12 " 1.00 

5 " 0.55 | 

Ideal and deader Spring Dividers and Cali- 
pers, Ideal Surface Gauges, Depth Gauges, and 
Fine Machinists' Tools. 

B3T" Illustrated catalogue free to all. 
J. STEVENS AH MS & TOOL CO., 
P.O.Box 280, Chicopee Falls, Mass. 



PATENT STEAM-PIPE CASING 






— ton— 
Underground Steam Pipes 



A. WYCK0FF & SON, 

1 1 1> Eawt Chemung Placet 
KLMIHA, N. Y. 

CIjAHK-'S 

Ventilating and Drying 

FANS. 

I,ight Running, Adjustable 
Blades, Self-Oiling Bearings. 
2-i-page catalogue free. 
Also Rubber Press Rolls for Wool 
and Yarn Washing and 
Dyeing Machines. 
GEO. P. CLARK, IMnnuf. 
Box L. Windsor Locks, Ct. 



T 



HE PENNA. DIAMOND DRILL & MFG. CO. 

BIRUSBORO. PA.. Builders of High Class 
Steam Engines, Diamond Drills, Power and Hand 
Cranes, and General Machinery. 



OTTO GAS ENGINES 

33,000 SOLD. 

Engines and Pumps Combined 

For COAL. GAS 

or n ASOIillMB, 

SCHLEICHER, SCHUMM & CO. 

PHILADELPHIA, 
CHICAGO. KEW YORK. 




IS THE BEST IN MARKET. 

Simple of Manipulation. 

Plates or Films are used. 

The Shutter is always set. 

PRICE $18.00. 

Send for Catalogue and copy o f Modern Photography. 

We Make All Kinds of Cameras. 



ROCHESTER OPTICAL COMPANY, 

14 S. Water St., ROCHESTER, N. T. 



ICE and REFRIGERATING MACHINES 

The Pictet Artificial Ice Company (Limited), Room 6, Coal & Iron Exchange, New York. 




After being on the Market Five Years 

The "AC ME "Still Leads! 

Sizes One, Two. Three, and Four Horse Power. Arranged for either Natchal Gas 
or Kerosene Oil fire, as ordered. No extra insurance required on account of the oil fire. 
Send for catalogue giving full particulars and prices. 

ROCHESTER MACHINE TOOL WORKS. Brown's Race, ROCHESTER, N. Y. 



Every HOUSEKEEPER Needs 

*THE PERFECTION FLOUR BIN. 

A HOUSEHOLD NECESSITY. 

if No homr complete without it. Siin- 

| pie to ii!*i'. Nev»r wenvs mil, Made 

I of tin. Most useful, convenient, and only 

I perfect article of its kind ever invented. 

1 Combines sack or barrel, sifter, pan, and 

scoop. Will pnv for ii-*e If in a short 

time bv saving waste, time, and labor. 

Keeps out dust, vermin, etc. Preserves 

flour from mould and mustiness. Enough 

for baking sifted in one minute. It pleases 

everybody. Satisfaction guaranteed. Sent 

by express on receipt of price. To hold 

25 lbs., ¥2.50; 50 lbs., $3; 100 lbs., |4. 

Aifculi minted. Circular free. 

SHERMaN, TAMGENBERQ & CO., 
27 &. 29 W. LAKE ST., CHICAGO. 



A Great Aivertisii Mill. 

The Architects and Builders Edition 

of the Scientific American. 

(Establisued 1885.) 

This superb architectural work has by far the largest 
circulation of any periodical of its class. It goes di- 
rectly into the hands of those who have the ordering of the 
great MUk of Building Materials and Appliances, namely, 
the Architects, Builders, Constructing and Sanitary 
Engineers, Contractors, and House Owners. 

The Building Edition of the Scientific American 
Is unquestionably the very best advertising medium for 
manufacturers and dealers in Building Materials, Car- 
penters' Tools, Woodworking Machinery, Heating, Ven- 
tilating, Plumbing and Sanitary Appliances, Roofing, 
Architectural Wood and Metal Work, Builders' Hard- 
ware, Doors, Sash, Blinds, Paints, and in fact all goods 
which enter into or are used in the construction and 
maintenance of Buildings or works of any kind. 

The rates for advertising are moderate, for terms 
address MUNN & Co., Publishers, 361 Broadway, N. Y. 
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Inside I'aec. each insertion - - 75 cents a line 
Back Pants each insertion - - - - $1.00 a line 

The above are charges per agate line — about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, us the letter press. Advertisements must be 
received at Publication Office as early as Thursday 
morning to appear in the following week's issue. 
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OVERMAN WHEEL CO., Makers, 

Chicopee Falls, Mass. 

BOSTON. WASHINGTON. DENVER. SAN FRANCISCO. 

A. G. SPALDING & BROS., Special Acts. 

CHICAGO. NEW VORK. PHILADELPHIA. 




$85 uoveU Dmmond Safety $85 

Diamond Frame, Steel Drop Forgings, Steel Tubing, Adjustable Ball Bearings to all Run- 

uing Parts, including Pedals. Suspension Saddle. Kinest material 

money can buy. Finished in enamel aud nickel. 

Strictly high grade in every particular. No better machine made at any price. 

Hicycle Catalogue Free. Send six cents in stamps j or our 100-page illustrated catalogue 
<>} G-uns, llifles, liccotctrs. Sporting Hoods of all kinds, etc. 

JOHN P. LOVELL ARMS CO., 147 Washington Street, BOSTON, MASS. 



ELECTRIC POWER APPARATUS, 

TOR EVERY VARIETY OF MECHANICAL "WORK. 

SAKE, SURE, RELIABLE. 



ESTIMATES FURNISHED. 



SEXD FOR CATALOGUES. 



THOMSON-HOUSTON MOTOR CO., 

620 ATLANTIC AVENUE, BOSTON, MASS. 



THE STANDARD 



HANGERS AND COUPLINGS 

COMPLETE STOCK OF 

Double Brace, Self-Oiling, Adjusta- 
ble Hall and Socket Hangers, 
Pillow Blocks, Post 
Hangers, Etc. 



Edison Patent Compression Coupling. 

EDISON GENERAL ELECTRIC CO., 

SCHENECTADY, N. ¥. 



RADII OP CURVATURE GEOMETRI- 

callv Determined.— A. paper by Prof. C. \Y. MacCord, 
^c.D., giviDg directions for drawing helices. With 2 fig- 
ures. Contained in SCIENTIFIC AMEidiAX Sui'PLK- 
bient, No. 7. {2. Price 10 cents. To be hud at tbia office 
and from all newsdealers. 
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I 87 MAIDEN LANE, 
KEW TORS. 

CHEAEO, PHILADELPHIA, LHOOC 



WORKING MODELS ^ffiTSSSi 

or wood, made to order by Mason & Rauch, successors 
to J. P. Werner, 47 & 49 Centre Street, New York. 




PATENT JACKET KETTLES 

Plain or Porcelain Lined. 
Tested to 100 lb. pressure. Send for Lists 

BARROWS-SAVERY CO.. 
S". Front & Reed Streets, Philadelphia, Pa. 





HUDSON'S GARDEN 

Hose Mender. 



child can use it. 

descriptive circular. 
containing 6 Tubes, 2C 
Bands, 1 pair Pliers, 

Sost-paid, $1.00. 
xtra parts sold 
separate ly. All 
dealers keep them. 
Agents wanted. 
CHAS. E. HUDSON, 
Leominster. Mass. 
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'"'"GRAVES 

PASSENGER 8. FREIGHT 
-L.S.GRAVES&SON ROCHESTER N.Y. NEWY0HK.BOST0N.ST LOUIS. DE TROII 



95 MILK ST., BOSTON, MASS. 



This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174,485, and January 30th, 
1877, No. 186,787. 

The transmission of Speech by all known 
forms of Electric Speaking Telephones in- 
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish- 
ed by it or its licensees responsible for such 
unlawful use. and all the consequences 
thereof, and liable to suit therefor. 



GEAR CUTTING 

Lcland, Faulconer tfc Norton Co., Detroit, Mich 



m ade onVv cutoff ENGINE 
THE B BALU ENGINE p C . 



T^E 



presents the practical results achieved by the best in- 
ventive and mechanical skill, aided by capital and 
the experience gained during the Fifteen 
Years in which it has been the 
STANDARD WKITING-MACHINTC OK THE WORLD 
Send fob. Illustrated Catalogue. 

Wyckoffi Seamans & Benedict \ 

Z21 Broadway, New York. 



SIEM ENS' * CA BLES. 

SUBMARINE, * * * * * TELEGRAPH, 

UNDERGROUND, * * * TELEPHONE, 

INTERIOR, * ELECTRIC LIGHT. 

Manufactured nnder authority of 
SIEMENS & HAI.SK.E by THE EDISON (JENEItAL ELECTRIC CO. 
at their SCHENECTADY WORKS. 




ESTABLISHED 1S46. 

The Most Popular Scientific Paper in the World 



Only ?>3.00 a Year, Including Postage. 
Weekly— 52 Numbers a Year. 



This widely circulated and splendidly illustrated 
paper is published weekly. Every number contains six- 
teen pages of useful information and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Electricity, Telegraphy, Photography, Archi- 
tecture, Agriculture, Horticulture, Natural History, 
etc. Complete list of patents each week. 

Terms of Subscription.— One copy of the Scien- 
tific American will be sent for one year— 52 numbers- 
postage prepaid, to any subscriber in the United States, 
Canada, or Mexico, on receipt of three dollars by the 
publishers; six months, $1.50; threemonths, $1.00. 

Clubs.— Special rates for several names, and to Post 
Masters. Write for particulars. 

The safest way to remit is by Postal Order, Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes, securely Mealed, and correctly addressed, 
seldom goes astray, but is at the sender's risk. Address 
all letters and make all orders, drafts, etc., payable to 
MUNN & CO., 361 liroudway, New York. 



Address, 



Estimates furnished on application. 



COLORING MATTERS: THE QUAN- 

titative estimation of, by means of their absorption 
spectra. By V. L. Patterson, F.I. C..F.C.S. With 4 figures. 
Contained in Scientific American Supplement, No. 
760. Price 10 cents. To be had at this office and from 
all newsdealers. 

the HANDY 

Gate Valve for low 
pressures, steam, water, 
oils, etc., being simple, 
more compact, better 
suited Ear the purpose 
and much lower in 
price than wheel-handled straightway 
valveB, is rapidly nupersedine theee 
and stop cockb, where pressure is be- 
low T5 pounds. Absolutely tight. 
Lever remains fixed at any opening, 
is detachable and indicates degree of 
opening.|si/es>^ in. to 6 in. Investigate. 
Lunkenheiuier Brum Mfg. Go.,Cin., O. 




QUARTZ PIBERS.-BY PROF. C. VER- 

non Boys. Description of the author's method of draw- 
ing out quartz into a fiber, which, in the measurement 
of extremely minute forces, permits of obtaining a 
greater degree of delicacy than is possible with the ex- 
isting torsion threads. Application of the fibers to the 
author's radio-micrometer for measuring radiant heat 
from such a thing as a candle, a fire, the sun, etc. Con- 
tained in Scientific American Supplement, No. 
796. Price 10 cents. To be had at this office and from 
all newsdealers. 
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EDISON BUILDING, Broad St. , NEW YORK, 



INVENTORS 



THE BOSTWICK & BURGESS MFG. CO., Norwalk, O., invite correspondence with those 
having new articles of MISHIT (toys, adv. specialties or sTAl'LK GiiOnsl to sell, make on 
royalty or under contract; those principally of wood preferred. SPLENDID FACILITIES. 




HARRISON CONVEYOR! 

Grain, Goal, Sand, Clay, Tan Bark, Cinders, Ores, Seeds,&c. 
BORDEN, SELLECK & CO. ,UanSfers ,j Chicago, IIL 



-o- 



T HE 

hitHtifit gimmnt* £uwttmntt 



THE HORSE'S HOOF— BY DR. "VV1L- 



liamson Dryden. A very valuable paper on the treat- 
ment of the horse's hoof, and how to overcome defects. 
Contained In scientific amkhican si- implement. 
No. 756. Price 10 cents. To be had at this office and 
from all newsdealers. 



MACHINE TOOLS 

Engine Lathes, Planers, Shapers, Tur- 
ret Lathes, etc. tWSendfor Catalogue, 

The Hendey Machine Co..Torrmgton, Conn. 
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ATENTS! 

MESSRS. MUNN & CO., in connection 
with the publication of the Scientific 
American, continue to examine improve- 
ments, and to act as Solicitors of Patents 
for Inventors. 
In this line of business they have had forty-fife years 7 
erptrience, and now have unequaled facilities for the 
preparation of Patent Drawings, Specifications, and the 
prosecution of Applications for Patents in the United 
States, Canada, and Foreign Countries. Messrs. Munn 
& Co. also attend to the preparation of Caveats, Copy- 
rights for Boohe, Labels, Reissues, Assignments, and 
Reports on Infringements of Patents. All business in- 
trusted to them is done with special care and prompt- 
ness, on very reasonable terms. 

A pamphlet sent free of charge, on application, con- 
taining full information about Patents and how to pro- 
cure them; directions concerning Labels, Copyrights, 
Designs, Patents, Appeals, Reissues, Infringements 
Assignments, Rejected Cases. Hints on the sale of 
Patents, etc. 

We also send, free of etiarge, a Synopsis of Foreign Pa- 
tent Laws, showing the cost and method of securing 
Patents in all the principal countries ot the world. 
lUlJNN «fc CO., Solicitors of Patents, 

361 Broadway, New York. 
BRANCH OFFICES.— No. 622 and 624 F Street, Pa- 
cific Building, near ?tb Street, Washington, D, C. 




Economy, Reliability. 
Simplicity, Safety. 



Motor of 19 th Century 

Can be used A ny Place, to do Any 
Work, and by Any One. No Boil- 
er! No Fire! No Steam! No 
Ashes! No Gauges! No FJntri- 
neer! A perfectly safe Motor 
for all places and purposes. Cost 
of operation about one cent an 
liour to each indicated horse pow~ 
er. For circulars, etc.. address 
CHARTER GAS ENGINE CO. 
P. O. Bos 14a, Merling, 111. 



NEW KODAKS 

You press the button, 
we do t/ie rest." 

Seven New 
Styles and 

Sizes 

AT.T, LOADED WITH 

Transparent 
Film s. 

for sale by all Photo. Stncli Dealers. 

THE EASTMAN COMPANY, 

Send for Catalogue. liUCtittSTER, N. Y 

THE CRYOLITE MINE OF GREEN- 

land.— A description of the only known cryolite deposit 
in the world Application of the mineral to the soda 
and aluminum industries. Contained in Scientific 
AMERICAN Supplement, No. 793. Price 10 cents. To 
be had at this office and from all newsdealers. 




This is a separate and distinct publication from The 
Scientific American, but is uniform therewith in size, 
every number containing sixteen large pages full of en- 
gravings, many of which are taken from forefgn papers, 
and accompanied with translated descriptions. The 
Scientific American Supplement is published week- 
ly, and includes a very wide range of contents. It pre- 
sents the most recent papers by eminent writers in all 
the principal departments of Science and the Useful 
Arts, embracing Biology, Geology, Mineralogy, Natural 
History, Geography, Archaeology, Astronomy Chemise 
try. Electricity, Light, Heat, Mechanical Engineering;; 
Steam and Railway Engineering, Mining, Ship Building, 
Marine Engineering, Photography, Technology, Manu- 
facturing Industries, Sanitary Engineering, Agriculture, 
Horticulture, Domestic Economy, Biography, Medicine, 
etc. A vast amount of fresh and valuable information 
obtainable in no other publication. 

The most important Engineering WoW.'.s-, Mechanisms, 
and Manufactures at home and abroad are illustrated 
and described in the Supplement. 

Price for the Supplement for the United States and 
Canada, $5.00 a year ; or one copy of the Scientific Am- 
erica n and one copy of the Supplement, both mailed 
for one year for $7.00. Singlecopies.lOcents. Addressand 
remit by postal order, express money order, or check, 

MUNN & CO., 361 Broadway, New York, 

Publishers Scientific American. 
O 



TRANSMISSION OP POWER KY COM- 

pressed Air.— A valuable and interesting review of the 
present status of the problem of establishing com pressed 
air plants for furnishing motive power to consumers. 
Contained in Scientific Amkrican Supplkmknt, 
No. 765. Price 10 cents. To be had at this oflice and 
from all newsdealers. 
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-DESCRIPTIVE 



The Scientific American Architects' and 
Builders' Edition is issued monthly. $2.50 a year. 
Single copies, 25 cents. Fort y large quarto pages, equal 
to about two hundred ordinary book pages; forming a 
large and splendid Magazine of Architecture, richly 
adorned with elegant plates in colors, and with other fine 
engravings; illustrating the most interesting examples 
of modern architectural construction and allied subjects. 

A special feature is the presentation in each number 
of a variety of the latest and best plans for private resi- 
dences, city and country, including those of very mod- 
erate cost as well as the more expensive. Drawings in 
perspective and in color are given, together with full 
Plans, Specifications, Sheets of Details, Estimates, etc. 

The elegance and cheapness of this magnificent work 
have won for it the Largest Circulation of any 
Architectural publication in the world. Sold by all news- 
dealers. $2.50 a year. Remit to 

MUNN & CO., Publishers, 

361 Broadway, New York* 




MO SKILLED ENGINEER. 
The Shipman Automatic Steam Engine 

STATIONARY AND MARINE. 

Petroleum, Kerosene Oil, and Natural Gas Fuel. 
1, 2, 4, 6,". and S Horse Power, Single. 

S and 'Z*Z Horse Power, Compound 

For Elevating Water, Creameries, and all Manufacturing Purposes. 

SHIPMAN ENGINE CO. 2IO Summer.- St BOSTON. 



NICKEL-IN-THE-SLOT MACHINES. 

By W. L. Aughimbaugh. An interesting description of 
the various coin-controlled apparatus now so common in 

fublicplaces; with an explanation of their mechanism, 
llustrated with 14 figures. Contained in SCIENTIFIC 
American Supplement, No. 797. Price 10 cents. 
To be had at this office and from all newsdealers. 
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